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EASTEBN DB-ntlCT OF PENNSYLVANIA, to wit: 

Bb it R£Hevbebed, That on the thirtieth day of July, in 
the forty-sixth year of th^ IridcpendenciS of the United States of 
America, A. D. 1821, Jakes Maoiw jtess, of the said district, hath 
deposited in this office," thie title of a book, the right whereof he 
claims as author in ^e words folkiwing, to wit: 

**A new, copious, arid complete system of Arithmetic, fbr 
the use of schools and countin«!:hQUses, in the United States 
tJi America; or Arlthmetic^^l Insti-uctor^ containing a general 
coui^se.of mercantile examples, together with a variety of specu- 
lative matter^, well adapted 4o^ amuse, and at theeame thne im^' 
prove the understanding. By Jaines Maginness, Esq." 

In cotd^rttiity to the act of the Congress of the United States, 
intituled, **An act for th^ encouragement of learning, by securing 
the copies of Maps, Charts, atid Bboks, to the authors and propri- 
etors of such copies, dunng the times therein mentioned;** and 
isdso to the. act,'entitled,.>''^An act supplementary to aa act, en- 
titled, ^'An act for ^ihe encouragement of learning, by securing 
thft copies of iSlaps^harts, and Books, to the atlUiors and pro- 
prietors of su^h copies during the times therein mentioned,*' and 
extending the benefits thereof to the arts of designing, engraving, 
and etching hialonc/d and other prints.** 

, .; D.CAl-DWBtJL, clerk of theeastem 

-. : c^stnct of Pennsylvania. 
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THE- author of the Ariffimetical Imtructor begs 
leave to make a few remarks to the public, upon his 
work. First, He did not. undertake ^he work, be* 
cause ther6 \yafi an apparent dearth of Arithmetical 
books in t)eipg; no, there appears to be no ^carcitjr 

"^ of such works; and, indeed, iC raajr by some be con-. 

'^ sidered vanity in him, to suppose, that by adding 
another Arithmetical work to the already full swelled 
list, he has contributed much to the advantage or be- 
nefit/of society^ or' added any tlving material, which 
can be called' new. A perusal of the worl^, will, he 
hopes, remove those prejudices^ if any such exist. 
Secondly. He did not \ipdertake the work for the 
paipose of underrating and brawbei»ting such writ^ 
of Arithmej^ic^ as haye chosen to discoss and arrange 
their books differently from what he might fancy t^o 
be abetter ]dan. He undertook it, principally, for 
the purpose of rendering the subjjcct, if possible^ 



4 PREFACE. 

morf: pei:8{]d€iioas asd demonstrative^ tbaii ^acjr -of 
those systems of Arithmetic in cqmmon use* . In 
this Qbject, lu>w fas be has succeeded, will be for a 
generous- and impartial publitr to dc^ermioe. His 
plan throughput) was to preserve origtnaUty as much- 
as pojssiblef when this v&iled, he made it, a point to 
select from the best authors which hct could, lay his 
hands upon, such rules and examples as he consider- 
ed congenial with, ihe general: plan of the work. . The 
,chap|^r x>WL Exchange^ is chiefly selected from autho- 
rities which have been pre viojisly published; some 
other articles have also been selected rn Uke manner. 
He has taken c^re particularly to demonstrate and. 
illustrate most of the rules which appeared^to be ob«- 
scure or ambiguous; and used, his utmost jexertions. 
to render it ai$ perfect as the nature, of such. wo)rks 
wiU admit of, both inr point of giying the true an- 
swers to the respective questions, and in doing many 
of them in a proper mathematical style* He would 
observe, that in two,or,thtee instances, articles have 
been rathe^ prematurely inserted, vi?. as in pages 
166, 175, &c. In the course of the work, a number 
of Algebraic operations have been here and there in- 
troduced; but he hopes^ that at every thing is, ia 
general, perf(H'med Arithmetically, lie will be excusedL 
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PREFACE. g- 

Jor&sMgthein. Logaritbms have beea osed for Bie 
joliition of a hw cases ih Geometrical Progression 
imd Amiuittes; but it must ber recoUected, that ih 
these casesyLogaft^am ^ire^^ indispensable. H any 
etnff^ either i tt prioctple or calcutetion^ iihbiHd escape 
the author's observation, he hopes that hisi^adera- 

^11 remember, that such ir(>rk« are almost msepara^ 

■■•*,• * ' . ■ 

ble from minute errors; and that if any be discover- 
ed, he will thankfully receive information thereof, 
from such as will point tfiem out in a respectful 
manner. As all the iquestiohs in the Single Ride of 
Three Dittct, Tnverie,' aetd 6ouble Rule &f Three,, 
are stated, and the re^niaming inost difficult cases' re-- 
solved,, the work will supercede the necessity of a 
key. Any teacher of moderate capacity can, frdmt 
what is shewn, easily conduct a student through it: 
from beginning to end. 

: : 'Upon a careful exSimmatibn, of the Arithmetical 
Inistructor* ii will be found that a number of new 
and highly useful rules have been introduced,. others- 
improved and explained; which ^taking the whole 
together, for originality and usefulness^ the author is 
not afraid to co^mpare with any book of Arithmetic^ 
which he has yet netn^ published;, and confidendy 
submits.itto an impartial public '*' 
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A Ii9t of fulsome recommenidsktions coaM ■iitivt' 
been easily procured; but w«ll knowing, that if a^ 
book has not a' decent «hare of merit, it matters little 
who recommends it, it will noVlong claim die patroi^ 
age of ao ealightened public. . . ■ ^ '• ^ 

It may, perhaps be objeeted to by some^ that he 
has resolved ^too many of the problems in siome^pf 

the easy rulesf this he did for the purpose of shewing 

•^ - -' . -■ « - . . ^ - ■■ • • . • 

neajt and concise methods of solution, in practical ma^ 

tcrs which immtdiatety relate to business* People 

in the interior of the coutitry may^ perhaps, obje;ct 

to the length of the chapter on Exchange; but upon 

a little reflection, they will find, that the historical 

instruction which ir contains, will amply conlpensate 

for its room; to merchants on the seaboard, it will 

■•._■/ ' '. ■/ '■ ... ■ ■■ • ^ ■ ' 

be indispensable. Hfe has shewn^ by a single exam* 

pie in each case, how-to res^olve all the problems b^- 

lon^^ng to Arithmetical and Gefometrical Progres- 

sion;. he has also jshewn how to raise the theorems, 

and perform one example, in each case of Simple 

interest; the present worth of Annuities or Pensions; 

Annuities, Leases, &c« taken in reversion; Rebate 

and Discount; Compound Interest; present worth of 

» 

Annuities, Pensions, &c. computed in the sanfie way; 
and Purchasmg Freehold Estates in reversion. It 
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wiU fiot^be^ruats, bethought out of place, that he has 
ntroduced ail easy method of makltig the Logarithms 
of^natural numjtiera, a;id also the Aritboietic of Lo- 
jjaritbt^s* . : This s^ubject might, by somev be thought 
, more {^r^erly to belo4^^ tx> a system of M^^ematks; 
but a9 books of Arithmetic more frequently fall ioto 
thjs thatvda of youth, thui those of Mathematics, he 
did it. tlnrough a. desiga 9f e^citiag stud^nt^ of 
Arithmetic to higher studies, vizi to that of Mathe- 
niaticsy as soon ja4 they sj^aU have ps^&sed through 
the rules of Arithmetic. . 
He prbfcsfics to be the publle>, humble scryapt 

Hairisbtirg, 8ep£! 20, 1821: ' ^ ^ . < 
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OC? NOTB. The author intended to have annexed a Kat of sub- 
scribera' names; but nost receiving many of them time enough, 
Dorsotne of th^m at all, he concluded that it were better not t^a 
insert 'an5« 



ADVICE, to STUDENTS. 

. • ■ - ■* •• ■ : -■ . ■ . •' .' 

,» , . ' ' • • . ' ' ^" 

The author having taught ii numfaef of year^ 
foand it necessary te impress stadeats of Arithmetic 
'and Mathematics^ as they progressed', with the ne- 
cessity of committing all the useful rules, ^nd defini- 
tions to memory; and^also, to endeavGuV to compre- 
hend the meaning, use, and application of the exam- 
•^plcs arising out of those rules and definitions. This 
enables them to command , die necessarvr helps, at a 
moment's iflj:arntng,- without . book or any thing else* 
It looks awkward in a man who pretends to be a 
scholar, to run to his books for every thing he may 
want in the course of business; It is true, that where 
the use of 'Mathematical tables i$ required in the in- 

. - " \ ^ :*-.■•■■ . 

vestigation- of Geometrical and other problems,. books 
are to be adverted to. It is no where expected, that, 
tables of logarithms,.tables of latitudes and depar- 
tures, and many others, can be committed to memo- 
ry; but wherever it ii practicable, it should be done. 
Useful rules -and tlieorems should be deeply impres- 
sed upon tt^e mind. . Every useful definition should 
be clearly understood by the student, as he progresses; 
then, what would otherwise be mysterious, will ap- 
pear as clear as-tbe sun at noon day. 



EXPLANATION OF CHARACTERS. 

P rWberc any of these marks are found, in the body of 
t J the JSfi^metical Instructor y ipok to the boiton^ of the 
4 Y page for theu* corresfponding marks, and you will find 
I \jL rarther'exfiU|suitlon:of wh^l^ sfokeni^abayse. 

)~ rWben thi&.siga is found between, two mimbers, op 
+ < quantities, it snews that they are added» and is there - 

4:ra*^/^l^ ^iS° of addition^ called ^s^. - 
_ f When this sign is found between two numbers^, or 
^^< quantities, it shews that they are subtracted^ and is 

(. therefore the sign of subtraction, called minvA. _ 

f When' this sign is found between two unmbers^or 
xi quantities) it shews that they are multiplied^.aQd i» 
{, therefore the sign of multiplication. 

TThis is the sign of equality, and reads «9'tfa2, and 
^ J shews that where jt ia placed between two numbers^ 
^1 or quantities^ that these numbers and quantities are 

^ rThisr& the sign of dividon^ and shews,, when placed 
-^i between two' numbers^ or quantities, that the first is 
(.divided by tlie last 

r When numbers, or quantities, ate placed frac* 
16 ^^ a\ ti^-wise, as those in the margin, it shews that 
4 , $1 ^^^ upper number^ or quantity, is divided by the 

t.lower one. 

3)1^(4 This «hew^, that 12 divided by 3 is equal to 4, 

'When dots are placed between numbers, 
or quantities^, as in the margin, they are 

a'*b '' c • rf 'S ®^'^^^ sigqs of preportijanj and read, viz. 
V •" I a« 2 is to 4, so is 8 to 16, or, as a is to fr, 
[JO is etod, ' 

• fThis expressmn is called an ecpiationt and meads- 
zl »d < that by multiplied, by Cy and divided by a, gives- ar 
^ (. quotient equal to c2, 

fThis expression is also an equation, whii:h« 

^^ , ^^ J in Simple lioitereat, means that the principalf 
F' T-p» s ^jpjg^ j^jjjj j,^^^ p^p ^jji^ p|^^ ^jjg pridcipalf • 
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This equation, in Compound Interest, means that 
jpr'ssa^ the principal multiplied bj the ratio, raised 16 
the power of the time, is equal to the amou^tv. t 

3X1, 0X1 5 Shews that 2 multiplied bj U and a mutipli- 
«ss£* a*, i ed by 1» give their first pow^rsi. 

£X^ axa C8hews^hat3 multiplied bySyfUidainultiplidl 
»s2^ a^ lb J Of give their second powers, or squares. 

2XSX^8?5^3 CSfaews the third pinwers of 2 and dy or 
axaxaaa^ 2 their cubes. 
And, in general^ ^" and a'^ shew any powers of ^ and 

m. {1+7Y and (a+*)^ ar (^+7)'* *na {f^7i:^)'t^ «*»e^ 
that the first pair, inclosed in parenthesis^ are squared^ 
tsd the second pair raised to any power* 

_^ rWhen such characters are placed before 
V^3 or v^^ J numbers, or quantities, it shews that their 
^a nfVcT] sq'iare roots are extracted^ aod is there- 
t.f<^re the.sign of etn){ution. 

}^+?\i 5 These exp^ssions shew that the square roots 
«+*)* C of 2 +7> and « -ft, are extracted. 

^t or "^^ J. These expressions shew that the cube r^tft 
•fi^a or '^a 1 <>f ^ ftod a are extracted. 

And generally^ 

•ft AF ^ f When the exponent of the root is express- 
v»or ^» 4 ed by n, it meai^s that the nth roots of 2. 
Va or v^ Land it are extracted^ that i$> any roots, &c^ 

f These figures, with the dash drawn 
jix^X^Xj^xT :j\ across themt shew that they sire can- 
. 0Xjix9x^ "^"^ J cclledj that is^ that equals are strick- 
^ ' * Xj^ti from both dividend and divisor. 

fThis character^ placed he t ween two numbei-s« or 
<< quantities, shews that the one on the left is less thao^ 
I, that on the r%ht. 

> This, the reverse of the above. 

pWhere this ambiguous sign is placed between two 
. '\ qtiantities, it signifies that sometimes both are to be 
I added, and sometimes the one subtracted frpm th« 
Lothen 

tt This character, in mu3sc, denotes a flat. 
•g This, j^ sharp. 
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16 lines 17 and i^4 for Creorg^wmy read Georgium. 
-38 18 saifte error. 

71 14 operation begins erroneeus and so continues 
throughout^ 

86 13 and 14 for ft. at the second 10, read Wi. 

101 18 for the numerators S50, 450, read 360, 440. 

112 last line, for 14+11, read II x||. 
141 16 for ^, read ^^. . 

163 23 strike out wwdfeftyjel^inv End ^ 

b^inningof liQe S4, stnki^otttow et?ery glOO. 

164 16 for /actors, read ftetor. , 
185 1^ for is, read are* . ^ 

190 10 note, for ^Ito, read Vi6^. 

270 3 after 17^, read +61. / ; 

279 5for 2+v^i.^+ &c. i%ad5+\/5SSx &c. 



289 



4 for fittfZ:?, rea/^iH^rf 



504 for. 11 lFll-i_V9"i=3/read l|1li_3s^§^'?=S 

S06 form. 19 after 2X«6—, place 18-^ before the radical 

sigti.- -"v- .- - '■ 

323 lines If and 27) for 2, read: 3, and for 31, read 21. - 
28, read rf8, &Ci 

M5 6 for 9)9.289, &c. read 9)0.289, &c. 

M6 10 fior 4, read 5* Line 12, for S^ r^ad 4, 
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ARITHMETIC* 

I. The object of Arithmetic is, to represent num- 
hprs in a concise and distinct manner by characters, 
and to simplify, by means of such characters, the 
methods of calculation* 

2« Arithmetic inay be called an art, when it mere- 
ly teaches the methods of performing the practical 
operations to iirhich numbers are subjected. . 
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According to Ash's English Dictionary, JirUhmdie is 
derived from the Oreek, {JrHthmos^ number, and MetreOf 
to measurt,) the science of numbers, the art of computa- 
tion. 

Samuel Webber, in his Mathematics, says, that num- 
ber is the abstraet, nitio of one quantity to another of 
the same kind» taken for unity; and that Ariliimetic) as 
a'seience, k the theory i$f nnmbers, and as an art, the 
method of practical operations in numbers. 

The Abbot Demoiieres says, that <iuantity discrete 
is called number, of which, .{he mo^t simple is unity, or 
one; and that science which treats of number or quanti- 
ty discrete 'uk called Anthmetic. 

B 



14 NOTATION. 

3. It may be called a science, when h demoa- 
fitrates the various properties and . relations of num- 
Jbers* * • ,* ^ . 

4. The nature of Arithmetical operations is, to 
£nd from numbers given, others which are required. 

5. There are five princrp^ rules in Arithmetic^ 
^i^. Notation, Addition, Subtraction, Multiplication, 
and Division. - 

6/ To these belong Numeration, which is the me* 
^hod Gtf expressing any number in words. 



NOTATION. 

ft 

1. Notation of numbers is, the proper method of 
-writing them. 

2. Numbers are usually expressed by certain Ara- 
bic characters, called figures, and the Roman letters. 

3. The Arabic figures are thus expressed, viz. 
1, one; 2, two; S, three; 4, foUrj 5, five; 6, six; T^ 
seven; 8, eight; 9, nine; O,^ cypher. 

4. These ten characters, being properly disposed, 
will conveniently express any number^ however great. 

5. The Roman letters will, also, express any num- 
her, without limitation; but ^re chiefly used to mark 
dates, and the chapters and sections of books. 

6. Th^ following letttsrs are used to. express nam- 



bers, inz. 


' 




. •• 


> 1 


» 


I. V. 


X. 


L. 


c. 


D. 


M. 


t. 5. 


10. 


50. 


100. 


509. 


lOOtX, 
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mi ^ X 

B g , I 

■U- If 1-^ ... 



J? 



j6* 



^s-Sw ^^da ffl? f 

gi§§ fill iiii; s-H- 

SSSS-H iiil^ iSlS''^ is 



«a CD OB 



^IIP lllll s-l^ti" a** 



g2,S»S,S,S, .ooooo^ e»s,s,g.Si ^s.^a 



|i^« ^« M* kM« i4* ^o *»• H** M*> »«• ,m' r^» »•• H** ta<* «|k< »•• M* h"* »M M C ^ 

Wri ^ ^^ ^^ )MM IB^ W* M' »^< iBrt Mi« a-rt »M> »>^ 1*^ »f^ |M* iMt ^X CO U ED Qj . ^4* 

h>* »^> r'* ^* ^* *" ^x *^* *** >•• fH' "^J *" *" **•• ^" M« ^* »v« C El K 9 ^s M^ 

ooooSoSooga&QQOo Q e o s s 5 ^ »' 2. 
«B»2^pbv-o»6iaBpkS«»aBC»aijv« oT^ u a» w ^ a S » 

1 123 4:5 4?'899Q:^6 54 321 234321 

5. 4* 3. 2. 1. Pcripi 

Ten is written thusi - • - 10 



Ninetecoi-' i -*• — •" „- - 19 

ThMy^toine,"!-/- ;' .• -. • 39' 

Two hundred' aj^d five acre written thUs, \205 

Three hundred und: sbctjr^ « • . . - 360 

Ten thousand five bmxdred and thirty, 10530^ 

Six millions two Bundtred tlxousanf!, 6200000' 

Three htindlred and- seventy mUUoB» > ^ ^^ ^ ^«^.^w^ 

i- t J J J • :^ ^ :iu ^ J r 370492000 
four hundred and ninety-two thousand, J 

It is required ta write down in 'prpper figures the^ 
numbers expressed by thc^ following words, viz. 
Twenty-nine* 
One. hundred and nineteen.. 

* r 

* Any number of figures whatever, mav be accurately 
numerated, by dividing them into periods of six figures 
each, as in the above scheme, repeating millions of mil* 
lions, tor billions, millions of millions of millions for triU 
lions, &c. as often as the figures 2, 3, 4, &c. placed un* 
derneath) in the above scheme, designates*- 
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Three thousand aad-nine. 

Ten thousand and ntpeteiBn, 
Six hundred thousand three hundred. 
Nine htmdred millions^ three hundred thousatic^ 
three hundred and three.. 
Seventy-five iHllions* 
Ode hundred quadriUtons. 

It is required to write down in proper words the 
following numbers, viz; 

The diameters of our Moon,"^^ So f 2180. 

^ Mercury, I g §• . 2600* 

Venus, I .S 2 •§ 7906* 

Earth, {Jt%4j T9704 

- Mafs, rMf ] 4444. 

Jupiter, g.«3 81000. 

Saturn, jf^^ 67000* 

- GcorgianSidusJ.^-*^* L3500p. 

ThiK diameter of the sun, \^k f 7dM00i 
Xh^:: mean ^i/mnpi of. ifce > jVa f ^. 
Moon frpm the Earth, J [ '^ " 






■H 



24O00O« 



mn ^ 



•:•:••:•♦ 



rjjjjA. 



780000000» 
156^ 
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The distances of Ms^rs, 

Jfapitet; 
•Saturn," • ^^B 
and Qeorgiah Sidns, ' -^ "^^ 
Lfrt)iatbeSyn.i4:f:" 

^ ArctiSS^is ^ia,:'«Jiyfe ^ a pla^^ 
I shall remow tKe jfarth." 'The^ jfrotiable weight 
which Archimedes would have had to raise, is ex- 
pressed by the fqUowing nurnbfei**of pbuiids, vi^. 
400 000 000 OQQ OOO 006 006 000» Hpw many?. 
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OF TBE ROMAN LETTBB8. 



> / 



Units. 



Tens. 



I - - 


t 


X - 


10 


II - - 


2 


XX . - 


20 


- HI - - 


3 


XXX 


30 


llllorlV - 


4 


XXXX or XL 


40 


V ■ - ■ - 


5 


L ■ ■ ■- ■' • ' 


50 


VI 


6 


LX - - 


60 


VII - . - 


7 


LXX 


70 


VIII . -. 


8 


LXXX 


80 


Vinior IX 


a 


LXXXX or XC 

• * 


90 


Hundreds.' 


Thousands.^ 


. * 




too 


Cia or M 


1000 


CC - - 


200 


MM or II 


2000 


GCG ^ • 


300 


MMM or nr 


3000 


CCCC or CD 


4O0 


MMMMorrvT 


4000 


Do^ID ' . ^' 


500 


100 or V 


5000 


DCor WC - 


600 


lOOM or VT 


6000 


DCC or IDCC 


700 


100 MM or VII . 


7000^ 


DCCCx)rIOCCC 


800 


lOOMMM or VIII 8000 


SCCCC or.IOCGCC 


1900 


lOOMMMMot IX 9000' 


CClOOott 


-^ .. 10000 




GGIDOGGIDD or 3tS 2000O 


■^ 


MDCCCXX 


• 


- - 1820 


, 



Bti 



Simple Adftiupa l»i the 9it b£ suinmiisg two 
more pure* whole numbecs, and finding a new one^ 
which is csdled* the sum or aggregate of those nuxa- 
lleri^. 

4^.ccording to our prissen^ Nptation, the number 10> 
is fij^ed for the unive^M^l r^th\ of pure whole Buit»* 
bers, whence aris^ tbe/oUow^ng rale: 

1* Prepare the numbers tQ be added, by placing, 
units| under units, tens ruofler tens, &c* in perpfadi* 
culsu'. columns from ri^l^t tp l^ 

2. Begin to add ^ tbe bot^m of the right h^nd 
coluojjin, count the figures up, to tfie top$ if tb^ sum 
be below the ratio lO, set it underneath, and proceed 
to the n^; b^$. if such sum be IjPi or, up.\fards, a 
cypher, or the excess of the ten or tens, must be set 
do#ii, and one added to the next colunm for each 

^.^ure or aEs&a^ nufub^rs ajt sueh^» are Gonsidered. 
iy^£(^ut regi^.tQkUdsor^knominatioDS. - . .... -. 

^|;^tio properly j^longs^ to tbedoctrine of raagti^udesii 
ii ^ difetn'»>iial JtiiiliMU of. magnitudes of the, sa^pn^ kind 
W eath otbfit ia respect to quintity/ Def. '3. "Bdoli 5, 

: |3y Mathematicilt CorTespondent, page 1 17, vef, 1, a^ 
uBritjis the smallest pfirt of u tittmb^r,. ^diuiQibc^rs b^gio: 
ueir increase at the smallest place, yiz. that of unity; 
and every number, small and great» coofains a definite 
plurality of units, therefore every number i» a definite 
plurality of units. 

NoTjfi. When we add pure whole -wmbers^ it is well 
enough to observe, when the -first edtumh is counted, 
that if the sum exceeds 10, tb^ right hand figure is only 
to be set down, and the left added to the next column. 
This caution must be observed throughout, to the last or 
left hand rank^ whose sum must be all set down*. 



sniELE AOQimoir. 



19 
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ten m th^ preceding otie;- dius proceed to tfe last 
eolamn, which add and set ddwa the whole, and the 
thingf^ Is done. * ' , 



1 2 


a 4r 


5 


6 


r 


8 9 


r z 


3 4f 


5 


6'' 


7 


8 9- 


1 2 


3 4 


5 


6 


7 


a 9 


1 2 


3 4 


5 


6 


7 


8 9 


1 2 


a 4- 


5 


6 


7 


8 9 


I 2 


3 4 


5 


6 


7 


8 9 


256562 


37^2145 


* 


140484 


748045 


JOOOOl 


403400 


• 


109101 


1€1I40 


131225 


401332- 




920401 


110712 


^222iO 


401102 




100012 


900001 



■*A« 



• Simple Adfiti^ way be proved several ways; one 
ef whteh t9> to coQnt dowmraros, in tttBinvnner Act you 
fifsft counted iipwai^ds; if both results agree, yon may 
eoncldde iiie i^ork il right. A; second method of proof* 
arises from a property dF Ihe numbers 9 and % whictf 
ohJy belong to tnem as an effect of our present notation^ 
vii.thtrt any number drvided by 9 or^i or the sum of it* 
digits divioed by 9 or 3, will leave equal remainders* 
Demonstration* Let r=?:iO^ and «, 6, c, occ. the digits of 
any number ip our notation, the number itself will be 
«r' +ftr+c from whicfi taking the sum ofi ts dig its, a+ ft-fe 

there remains axP^+ftxf^=s=(rtXr+l+6)x^--l 

saa (axr+1 +6) x9: Sincertherefere* the difference be- 
tween aity -niiiiiber &nd ^e^ sum of i^^diglts 4s divisible 
by 9, or 3, it evidently follows, that ^he number and sum 
01 its digits* divided by 9, or 3, leave either none or equal 
Miain&tfK; : Utjic^, from the abovi d)$i)t#iistral;ioa$ the 
followiog method c^ piKwiog,SirepI^ .Mditioil «$ desmd> 
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SIMPLE SUBTRACTION, 



746746^3 
25325327 
19467814 
80532186 
19416483 
19467483 



47404743 

52595259 

14674814 

•5325186 

14849148 

14748946 



47594674 
52405325 
74674239 
26325761 
27467468 
98735874 
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SIMPLE SUBTRACTIOIT. 



t. Simple Subtraction is the method of finding the 
difierence between any two /^t/ri& whole numbersy with- 
out, regard to kinds, or 4enominations« .... 

2. In order to prepare numbers for subtraction, 
the greater must 15e placed above the lesser, units 
under units, tens under tens, &c. as in Addition. 

viz. Add the figures in each row from left to.right> and 
find, how many Ss theic ^ sums con taiBS placing the exeesa 
of 99, in each row,io its right in a perpendicular column, 
and find tli^eir sam* If the excess ot 9^^ in the sum. of 
the excesses^ . be equal to the excess, of 98 in the sum to<« 
tal, it is right» 

' EXAMFLB. 

S469 . • 4 first excess of 9s. 

4234 . . 4^ 
5673.. 3 



Smn iotols 1 3376 • . 14 sssum of excesses. 



2/2; 

Theekcettof 9s in the sum total* and in(he8am^4>fc 
«new6s, being each eqnal 2, it ia right ' 
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$. The greater is called t&e mmuekd^ the lesser 
stthtrahend^ and the number which results from the 
operatic^ of 'si:d>tr^tioh is caUed the d^ftw:e^ 

ltULB» 

'BegiQ at onit^s place; if the lower figure be less 
than t the one above it^ take the differeoee and set it 
Underneath; proceed to the next in the same maimer^ 
and so o» to the last^ still noting the di&rence as be* 
fore: but if the lower figure should sometimes hap* 
pen to be greaterthan that abbye it^ the 'ratio 10 must 
be first daaed W such di^> ^ th^ tbt^ dif- 

fiience. t^en ao4 ooted^as;b|efore, taking cafe to add! 
one to te nest ,Io#ef &g$sm wheneirer «ueb citsum^ 



»■ «• 



u 



413^2133^1 



f 40641 to 



< I 



r'^1 fH 



.i:H I 



'A? 



14052120 

■ J . . . • ' - : 



46d4V40l4(fe4 
12rS1413437a 



ti •_ .— 'J 



4370(54640404' 
140734041840 



V. 
/ ^ ■ ■ " 

tr4804046r4 
8501515785 



-h»^ 



904904048046 
174648374177 



* Subtraction is proved by adding the difference to the 
lesser^ which^ if equal to the greater) it is right. 
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SIMPLE MULTIPLICATIOQSi 

1; Simpld Multiplieadon iB a concise way of pei^ 
forming extensive additions of simple numbers.^ 

2. The parts of Multiplication are, 1. The multi? 
filicand, or part to be multiplied* ^« The m»//i^/tifr, 
or part to be midtiplied bj. Si The produst^ or 
rectangle* 



!■» I I I 



* Mathematical Correspondent, § 4. The denomina- 
Hon of a part of aaf number, is the number vhich ex- 
presses how often That niunber contains the part* 4 is 
named the third part of 12» itom the denominator's, 
iivhich expresses how often l!?'cbntaiD8 its part 4. The^ 
denomkiator of a part is a pore number, Jind cab never 
be of any particular Ii^nd ivhateveiv ]^^h M^h^g^^ °?0n- 
be a part of 1^2 men, yet the number Sis a puri number,'^ 
independent of every particular kind or denomrnatton* 
Hence, in the rule 'of multiplication, the product is a 
multiple of the maltiplieand, (that is, it eontuns it a cer- 
tain number of times eiactly). consequently the multipli- 
cand' is a partof the |>roducV Ai?d Mie multiplier is the 
denominator of that^ part. The product Ts ihefefore air- 
way a of the same kind with the muItiolicaQdiJyBid the* 
multiplier is always a pure number; nence, a number 
of one kind cannot be multiplied by a number, either of 
the same»,oF of a difl^rent kind: S2. cannot be muitiplied 
by 5£* Tfll cannot be multiplied^ by 4fh% so that the mul- 
tiplier is always to be considered' as a pure abstract num- 
ber, of no particular kind or denomination. The multi- 
plicand and produet may be always of the same particu- 
br kind or denomination, and the multiplier a fure ab* 
atract number without kind or denomioatum* .;. • 



SIMPLE MULTIPLICATION. 
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ItfULTIPLICATION TABLE, 



OR TABLfb OF PRODUCTS. 



; 1 
: 2 
3 
4 



r— ^ 



6 

7" 
8 

FT 




2 



6 
8 



10 



12 
14 



15^ 

1?1 



SO 



22 



24 



HMM » MM I> M lil M I Mt > MM I M I HMMM» 



9 
12 
15 



ta 

121 



24 



27 



30 



S3 



36 



8 

12 
16 



20 



24 
28 



32 



36 



40 
44 



48 



10 



15 



20 



25 



30 
35 



40 

45 
50 
55 



12 



18 



24^ 



30 



36 



42 



48 
54 



60 

66 



14 
21 

28 
35 



42 



49 



56 
63 



70 



77 



60 72 



8 



16 
24 
32 



40 



48 



56 



64 



72 



80 



88 



84 96 



•#» M >t MM * MM tft mMWWH»W » W »*t MM t»l M t » » M *»» H »f *MH * ^ 



18 



27 



36 



45 



54 



63 



72 



81 



90 



99 



108 



10 



20 



30 



40 



50 



60 



70 



80 



90 



100 



110 



120 



11 



22 



33 



44 



55' 



66 



77 



88 



99 



110 



121 



132 



12: 



-^4: 



36!: 



48 i 



60 



72 
84 



96;| 



108; 



120: 



132 i 



144: 



RULE. 



!• Multiply the first figure of the Tnultiplicand by 
the first figure of the multiplier; if the product be 
less than 10, set it down in units' place; but if more 
than 10, ol* 10s, set down the excess only« and carry 
or add one to the next left hand product, for each IQt 
;as in additioii; and so proceed to the wx>rk is done* 



$4 



T^iMPL^^^MflPLTCATIW. 



2. Begin the operations widi mtiltipliers, runfiio^ 
from 2 to/t^i . vsp tj^em.at once,^ and c^l diis part 

CASE L 

. t •• . ... : » 

EXAMPLES. 

^ItipHcand 34MMI423 
■*' •- tier ^ ''''-' 2. 



Product 



346704075^ 
• • 4 



,l23.*6r463 



43^42214^ 



) t 



i*4ta 



- > 



9.8;rf6|t.30i 



6784^6434601 ^ ; 3704210474 



8 



> • ! •' I 



,98343274 
9 



4746320104 



• \ 



746746749 
-11 



»• I . I r 



494674949^ 
. . - ..12 



CASE 2. 

When the multiplier consists of more figures than 
one, (but above 20, as 23, 29, 31, &c.) multiply each 
figure of the multiplicand, by the right; handt figure 
of the multiplier, and then by the second,. third, &c. 
placing the unites figure of each product under its 
multiplier. This done, and the products added to* 
gethei^ mil be the whole rectangle, pr answer. 



A 



SIMPLE BfULTIPLICATION. 25 

BXAMPtES. 

4974dr46a 94674643 945746423 
23 79 87 

1 ■ ■ '■ 

1492312389 2^5* 
994874926 ^ 



1 ! 44 1 06 1 649 Answer. 



47469321 87464214 9464049 
9137 9876 4789 




* Multiplicatioii may be proved by the tross, j^a foi« 
lows, viz* Make a across like an X, cast the 9s out of the 
multiplicand first, place the excess on the left; next cast 
the 9s out of the multiplier, and place the excess on the 
right; multiply the excesses together, cast the 93 out of 
their product, and plaee Hie excess on the top of the 
cross; lastly, cast the 98 out of the rectangle or product; 
if this last excess be equal to^that at top, the pctKiuct is 
right. 

Note. If the excess of the multiplicand be 0, the ex- 
cess of the product will also be 0; and so of the mutti- 
pier. This rule is easily demonstrated, but is here omit"* 
ted, with this remark, that by going over eaeh operation 
twice with proper attention, there will be little use for 
the rule of proof. 



26 SIMPLE MULTIPLICATION.. 

CASE 3. 

When the multiplier is^ b, composite* number^ mid* 
tiply the figures of the multiplicand first, by one of 
the component parts of such multiplier, and the pro- 
duct thence arising by the other, and the thing is 
dpne. 

EXAMPLES. 

Mul. 3456789 by 25«:5 X 5 7497487 by 27*3 X 9 

5 3 



17283945 
5 



Pr. 86419725 



7467456 X 49«^ 7 X 7 497643 X 99«: 9 X 1 1 



CASE 4. 

When there are cyphers on the right hand of 
ei.ther of the factors, or both, place the significant 
figures under each other; multiply them together 

* A composite number is, that which is produced bj 
multiplyiBf together^any two numbers whatever, and 
tiiese Bumbers are called the component parts of such 
composite number* A composite number is also a mul* 
tiple of all its component parts; that is, it contains its 
component parts each a certain number of tiroes exactly. 
12 is a composite or multiple number, and its component 
parts are 1, 2, S, 4, 6 and 12; for 12-f-l«12, V »6, 
y s4, \f^S, Vs>2, and ||»1. Therefore it folionrs, 
that 1 Xi2«2x6««3x4»i2. Whence it is easy to see 
the reason of the rule. 



SIMPtB MOLTIPLICATION. tj 

otXyi to this product annex the neglected cyphers of 
both factors, and you obtain the product required. 

3467404/ 7467309400 X 9300(J 
7900 93000 



312066423 
242718329 

273924971300 



n ■ r^ 



CASE 5. 

When there are cyphers between the significant 
figures of the multiplier^ pass them, and n^ultiply by 
tlu; significant figvires only, setting the first figure of 
each product directly under its multiplier. Proceed" 
as in case 2d, and you will obtain the product re* 
quired. 

EXAMPLES. 

74674324 X 30047 94004369 x 30094 
30047 . • 30094 



522720268 
298697296 
224022972 

2243739413228 



CASE 6. 



When any number is to be multiplied by 10, 100, 
1000, &c. it is only necessary to annex to such nuit;r«- 



A 



i 



28 SIMPLE MULTIPLICATION, 

ber as many cyphers as belong to the multiplier, and' 
the thing is done. 

EXAMPLES. 

Multiply 94674876 by 10 94674804 x 100- 

10 100 



946748760 



CASE 7.* 

To ntultiply by any number of 9d at once, place- 
to the right of the multiplicand as many cyphers, or 
dots, as there are 98 in the multiplieri subtract the 
given multiplicand £rom this new one» and the thing 
is done. 

EXAMPLES. 

Multiply 74673 by 99 7946748x999 

Operation 74673 . . 

74^73 



Product 7392627 



* Any sum maltiplied by 9, will prodoee nine- tenths 
of the same sum muitipled by 10; therefore, if a oypher 
be annexed to the maltiplicand, it increases it ten fold;, 
if multinlied by 9, it increases it nine fold; the differ- 
ence or these products is evidently equal to once the 
given muUiplicand; whence the reason for subtracting it 
as above. 






SIMFLE MULTIPLICATION. 29 

CASK 8. 

When the multiplier is any number between 12 
and 20, as 13, 14, &c. the operation ca» be perform- 
ed at once, thus: Multiply by the right hand figure 
of the multiplier only, taking care to add to each pro* 
duct, that figure of the multiplicand which stands to 
the right of the one multiplied; carrying for evei; 
ten as in other cases. 

BXAMFLES* 

1. 

3467463 X 14* 9467401 x 1 7 9847404 X 19 



45077019 



«Pa*> 



In example 1 . Say 3 times 3 are 9, which put dowoi 
again, say 3.time8 dare 18, and 3, its right hand figure, 
make 2I9 set down l, and carry 2; next, say 3 times 
4 are 12 and 2 .make 14 and 6, 20, O and carry %. 
So proceed to the last;^ what you carry then, add to 
the last figure, and the thing is done. 

I would here observe, that there are rules for mul* 
upLying^ by any number of figures in one line; but 
when the multipliers consist of such numbers as the 
fiallowing, visr. 23, 41^ 111, 119> 108, 3749, the 
operations become too inconvenient for praaice; I 
therefore omit them. 



^ • 3467463X15=45077019. » 3x3+6x3+3+4x3 

+2+6+7x3 +2+4+ 6x3 +2+7+4x3+2+6+3x3^ 
+2+4+ 1+3*45077019. 

©2 



so 
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* !• Simple Division is the method pf measuritig' 
onn pure number by another, or a concise way of 
performing extensire subtractions. 

2. Division consists of four parts; 1 * The nBvidend^ 
or number to be divided. 3. The divisor^ xn num- 
ber to divide by. 3. The quotient^ or answer. 4. 
The remainder^ which is either 0, or some number 
less than the divisor. 



&VL». 



1. When the divisor is any number under 12, try 
How often it is contained in one, two, Or three of the* 
first, or left-hand figures of the dividend; draw a line 
and place the quotient figure below. 

2« If one, two, &c. remain after division^ it is t«D^ 
or tens, to be added to the next figure of the divi- 
dend. Try the divisor into this sum as before; place 
the second quotient figure to the right of the firsts 

and so proceed to the last, and the thing is done. 
3. Division is proved by multiplying, the quotient 

by the divisor, and adding to the product the remain*- 
def (if any thing): this being always equal to the di- 
vidend, if the quotient be rigjit. 



I 



SIMPLE DfVISIOK. 



l^Jl^VLWI. 



IKvidtnd. 

Divisor. 2)482464^ 



Quodent. 241232 



iii»> 



31 



3)4p634367 4)46742a 



•iBWi*! 



fi;)64r434 6)9253675 7)9595278 8)763595 



fimmam 



» I* II 



mm^ 



9)793675 10)853136 11)795683 12)8653758 



•WMMWpiM*! 



••mm 



••i»«^" 



CASE X 



' 1. Whence divisor exceeds t2» as 23) 29, Scc.^ 
try how often such divisor will go into the first two^ 
three, &c* figures of the dividend, a8< in case first. 

2. Place the quotient figure to the ri^t of the di- 
vidend, muhiply the divisor by it, place the product 
under that part of the dividend which you measured^ 
and si&tract. 

3« To the remainder, bring down that figure of 
the dividend which stands next on the right; try the 
divisor into this, place the result in the quotient, 
multiply and subtract as before, until all the figures 
of the dividend are brought down and noeasured, and 
the thing is done. 



s^ SIMPLE division; 

aXAMPLES. 

23)47464674(206368 1 
4^6 • • • • • • 23 



146 6191043 
138 4127362 

■ ■ 11 remaioder. 



84 ' 

69 47464674 Proof, because this- 

.—^ product is s to the 

156 dividend* 

isa 



187 
184 



34 

23 

11. remainder* 

Operation. The divisor, 23, goes' twice into tKe 
two first figures of the dividend; I then place 2 in 
the quotient. Next, I multiply the divisor, 23, by 
2, which I' place below 47, (the two first figures of 
the dividend,) I now subtract, and to the diffisrence^ 
14, I bring down 4, the next right hand figure of the 
dividend; so I proceed to the last, and find that 2S 
is contained in 47464674, 2063681 times, and 11. 
over. 

29)3267865 7C ' 327)3 726 753 69 ( 

31)37926578( 9564)1 15036750C 

39)78652658( 19267)965276938C 

47)39267832( 109467)398567856( 

83>lt965876( 192B656)3232867856( 



SIMPLE DIVISION. 53 

m 

CASE 3- 

!• When the divisor has any number of cyphers 
placed to the right of the significant figfures, reject 
them when you divide, as well as a like number of 
figures on the right of the dividend. 

2* When the operation of division is finished, an- 
ilex those figures of the dividend to the remainder^ 
which was rejected, on account of the cyphers of the 
divisor not being used, and the amount will be the 
propel^ remainder which would have resulted had the: 
whole divisor beep ttsed» 

EXAMPLBS; 

734,00)946474,64(1 28f» 
7'34*** 734 



mm 



2124 5156. 
1468 3E67 



9023 

6567 34864 remainder* 

5872 . 



6954 
6606 



94647464 proof. 



34864 

In the above operation^ I only used the significant 
figures, 734> of the divisor, and for the cyphers omit- 
ted, I rejected 64, (as many figures to the right of 
the dividend;) when the operation was finished, 348 
remained, to which I annexed the rejected 64, and 
the amoimt, 34864, was the whole remainder. 



34 SIMPLE BIVISION; 

3509000)958362608( 
10O90O0O)326r8568O09( 
6950000O)795638563r( 
55000000)35r85r2638( 



In dividing by 10, 100, 1000, 10000, it is only 
necessary to strike from the right of the dividend as 
many €gares, as the divisor contains cyphers, and the 
thing is done, the stricken o£F figures being. Uierc'-^ 
mainden 



EXAMPLSSi; 



Divide 378653^ by 100 1000)386,935 

100)37865,?9C now it 386 quotient: 

IS observable that 37865 is and 9^5 remainder, 

the quotient, and 39 the re- 
mainder* 



CAfgR 4. 

i; When thedivisor is a. composite number, di*- 
vide by the component parts of such number; first by 
the one, and the quotient by the other. 

2< If a remainder be left at' each division, multi- 
ply the last remainder by the first divisor, add to this 
At first remainder, and- the sum. will be the propeK^ 
ccmsunder in. full*. 
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Divide 37464304 by 25. 

Operation 5 x 5 being equal to 25 
Frst 5)37464.306 

Second 5) 7492861 — 1 first remainder. 

Quotient 1498572 — 1 second remainder. 

5 X 1 + 1 »6 whole remainder. 

* 30=5x6 divisors for 30)206875670( 

36=6x6 do. for 36)96 7267862( 

42-b7'x6 do. for 42)926786356( 

48 = 6x8 do. for 48)359862386( 

110=10 X 11 do. for 1 10)936786^35( 

144=42X12 do. for 144)516784293( 

Whett the divisor and dividend are even numbersi^ 
it often happens that they may be diminished equally 
by some common divisor, in sUch a manner as -to 
abridge the work very much. 



Divide 72480000 by 1200. 
Operation 12,00)724800,00 

60400 quotient required. 

Note. We are not limited to any partfeilsff di- 
visors in the above operation. 
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CASE 5. 

U By cade fifth, contracted Muldplicatioa.may'be 
performed as follows, viz. 

2. When the multiplier is any even part of 100, 
1000, &c. increase the multiplicand by annexitig as 
many cyphers to its right, as there are places in the 
multiplier. 

3* Divide the multiplier thus augmented by the 
denominator of whatever part the multiplier is of 
100, &c. &c. and the thing is done. 

£XAM)PL£S« 

Multiply 783467 by 33^* 894632 by 250. 

Operation. 33^ is equal to 250 is s= to ^ of lOOO 

i of 100, for 33J= i^ therefore, 

^& per rule 3)78346700 4)894632000 

Product 261 155664 223658000 Ans'n 



Multiply 32862583 by 500 9258206 X 125 



• It 19 plain that 33^ is equal to i|®, therefore any 
number wnich we would multiply by S3^vis managed by 
annexing 4 wo cyphers first to the given multiplicand, and 
then dividing by S. It is in fact nothing more than mul- 
tiplying by ^^^. This doctrine seems, however, to be 
better calculated for a place in fractions, than here. 
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ilUESTIONS 

^O EXERCISE THE FOREGOING RULES. 

,1. It was 73 years from the discovery of America^ 
liy Christopher Columbus, to the time of introduce- 
itig potatoes into Ireland, fr6%i Neiv Spain; 18 years 
from thence to the introduction of tobacco into £ng« 
land, from Virgtnfia; lOO years from thence to the 
founding of Philadelphia. How long after the dis- 
covery of 4^erica, did the la^r circumstance occur? 

Ans. 191 years. 
2* Bought 25 barrels of €our, at 13 dollars per 
barrel: Required, the price of ^e whole; also their 
lyeigbt; each being 196 pounds* 

Ana, Price 8325, weight 4900/** 
3» Thirty days are in September, 
The same in April, June, November; 
In February twenty-eight alone; 
And all the rest just thirty^-one. 
Now sum them up and let us heat 
How many days are in the year. 

Ans. 365, except bissextile,"^ or kap 
year, which has 366 days in it* 

* In every bissextile, ^or Teap year, there is an addi- 
tional day put to the month- of February. This arises 
from the circumstance of oar year containing 365 days 
and nearly six hours; these odd hours, in four years' time, 
amount' to one day, and is accordingly placed to Febru- 
ary. In a cycle of 1 30 years, the leap day may be throwh 
out of the reckoning; for allowing 365 days and 6 hours 
to each year, it is better than 11 minutes too much, which 
in 130 years *ammiiit» to a day too mtlfch* 

D 
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4* If in 20 chests, be 20 drawers, in every drawer 
20 purses, in every purse 20 dollars; hoir many 
purses and dollars do the 20 chests contain? 

Ans. 400 purses, 8000 dollars. 
5* An ox has two eyes, two ears, two horns, and 
four hoofs; in a drove of 20 oxen, how many eyes, 
ears, horns, and hooft? 

Ans. 40 eyes, 40 ears, 40 horns, and 80 hoofs. 
6. What day of the year is the 29th day of Octo- 
ber, new style? 

Ans. 302d, but if bissextile^ the 303d. 

Of ^luiL^gite ^tibtTactioB. 

1 . The specific gravity of plati&a rendered mal- 
kable,^ is 20170 ounces Avoirdupoise, per cubic 
foot; very fine gold, 19637 ounces; required, the 
difierence of their weights per foot. 

Ans. 533 ounces^ 

2. How much further is the planet Georgian Sidus, 
which is 1565000000 miles froi^ the sun, than our 
earth, which is only 95173000 miles distant? 

Ans. 1469827000. 

3. William Penn received a patent for Pennsylva* 
Qia, A. D. 1680; how long is it since, reckoning to 
A. O, 1820? Ans. 140 years. 

4. Christopher Columbus discovered America in 
A. D. 1492; how long is it since, reckoning to 1820? 

Ans. 328 years. 
5. The earth being distant from the sun 95173Ckx> 
miles, and the moon disunt from the earth 240000 

^ II ■ ■III .11 I ■ I i .i. . ' ii 11 I I ■ . I . ■ I I .1 . 

* Susceptible of being hammered. 



QUESTIONS FOR EXERCISE. S9 

miles, when the earth, moon, and sun form a con- 
junction,* at what distance from the sun will the 
moon be? Ans. 9493300 miles. 

6. From 100 take il, from what is left take r* 
once again take 7 and 11; how much more than 7 
and 1 1 shall we want to match it even? 

Ans. 46. 

1. Light is found to move 1230000 swifter than 
a cannon ball; now supposing the velocity of the ball 
to be 2000 feet p^r second, Mphat is the velocity of 
light per second? Ans. 2460000000 feet. 

2. The battering ram of Vespasian, which weigh- 
ed 60000/^., moving at the rate of 24 feet in one se- 
cond, demolished the walk of Jerusalem. By the 
doctrine of forces, a cannon ball weighing 42/^., 
would have to move at least 1428 times as swift, ta 
do the same execution; what should the velocity of 
the 42 pounder be, to do as much execution as ^ 
ram? Ans. 34272 feet per second. 

3. If a man was chopping at the distance of ^80 
yards from you^ he could easily raise bis axe after 
giving a stroke, before you could hear it: as sound 
moves about the above dbtance in one second of 
time, at what distance woidd a ship of war be from 
you, if you- eould just hear her noorning gun 34 se- 
conds after it was fired^ Ans. 12920'yard%. 



* A conjunetion of the planets is formed, when two 
or more of them fall in a straigjht line on the same side 
of the sun^ bat in a line with it. 
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4*. If a ship sails 9 knots an hour, and allowing 24^ 
hours to the day and night; hpw far will ^e sail in 20 
days and nights? Ans. 4320 knots, or miles. 

5. What is the product of twenty scored multiplied 
by twenty gross? Ans. 96000. 

6^ Multiply 20 do^en of dozens by ll score: of 
dozens. Ans. 7603200. 

1. Took a prize at sea, valued at 924000. Now, 
suppose the officers, mariners and sailors agree t<y 
divide the money equally, and there are 500 meix 
altogether; what is the share of each? 

Ans. 5548. 

2. A piece of broad cloth, at 2a per yard^ cost: 
iSTSf how long was the piece? Ans. 75 yards. 

3. How many charges for a nu>rtar, each 13/^^^ 
cap be made out of 3341/^* of powder? 

Ans. 257. 
4« How many barrels, each 196/6m can be packed 
out of 392000/4. of flour? Ans. 2000 bis. 

5. li S yards of cloth make a suit for one soldier, 
how msmy n^ay be clothed out of 12. bales^ each 12 
pieces, each 12 yards? 

Ans. 345 soldiers, and 3 yds. over. 

6. It is about 1 9008000 inches from Philadelphia 
to Pittsburg; how often will the wheel of a stage, 
which is 208 inches in circumference, turn round in 
running from one place to the other? 

Ans. 91384 times, and 8 inches of a turn« 

* A score; eqnal ^(k 



H 



41 



COMPOUND ADDITION. 

Compound Addition is the art of summing pounds, 
shillings, pence asvi fft^hingst hundreds, quarters, 
pounds, ounces, drams, 8cc. &c» or any thing else, 
where wholes and their parts are concerned. 

OF ENGtJSH' MGNISY; 

1. The denominations of English money are as 
follow, viz, 

4 fdrdnogs make i penny. 
12 pence 1 sh^Jing. 

20 shillings 1 pound. 

qrs* the contraction for quadr antes (far things. )^ 
d. denarii^ or pen^e. 
s. solidly or shilUngs. 
gg. /f^nr, or pounds. 

RULE. 

1« Add the rank of farthings as whole numbers, 
divide theif sum^ total by 4, (because four farthings 
make a penny,) 'set the remaiader down for farthings,^ 
and add the quotient to the rank of pence.. 

2. Add up the rank of pence^ divide tj^e sum totaL 
by 12 (because twelve pence make a shilling,) set. 
down the remainder for pence, and add the quotient* 
to the rank of shillmgs. 

3. Add. the shillings in like manneri divide their* 
sum to^l by 20 (because twenty shillings niake oni&. 
fl0mid,) set down the remainder for sbiUings^. andl 
add the quotient to the rank of pounds.. 
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4* Pounds being wholes, must be added as simple 
numbers, and the thing is done.. 



TABLE OF PENCE. 



issl farthing, 1 And in Ci one. 
J 3= 2 farthings, v additions i two. 



i 



I as 3 farthings, J we call tl three. 

r 

irjkacs. L1KOS. psvcx. i pxircs. xinss. PX3rc£. 

12 make i ^ \ l3omake lo lo 

20 1 a I 140 .11 8. 

30 2 6 5 150. 12 6^ 

40 3 4 I 160 13 4 

;50 4 2 I 170 14 2 

""60 5 O I 180 15 O 

70r 5 lO I 190 15 lO^ 

ao 6 8 I 200 16 8 

90 7 6 I 210 17 6 

100 8 4 I 220 18 4 

110 9 2 I 230 19 2 

120 10 I 240 20 or ggl.. 
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33 


' 17 
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: 13 


10 
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559 


18 
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76 


15 
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19 


18 


8 


639 


13 


9t 






• 




- 


^^mmm • 




• 





COMPOUND ADDITION. 43 

FCDBRAL MONEY. 

1. The denominations of Federal money are as 
follow, viz. 

dwt. gr. 
10 mills* make i cent, copper, weight 11 00 

10 cents 1 dime, silver, i 17^ 

10 dimes l dollar, do. IT 7 

10 dollars 1 eagle, gold, 116 

ADDITIONAL COINS. 

drat* gr. 

2. Half cent, m^de of copper, weight 5 12 



Half dollar 


silver. 


8 


16 


Quarter dollar. 


do. 


4 


8 


Half dime. 


do. 




22* 


Half eagle. 


goW> 


5 


15 


Qoarter eagle, 


do. 


2 


19) 



3. The rwfo for adding Federal money is evident; 
the denominations, being in a decuple, or ten fold, 
ratio.. 

£XAMPLB5. 

E. D* d. c. m. E, D. d, c. nt* 

1748 4 7 8 9 1789 7 6 6 2 

8251 5 2 1 1 8210. 2 3 3 8 

7472 6 8 7 3 7376 7 3 6 7 

2527 a 1 2 7 2623 2 6 3 3 

7386 7 3 6 a 6735 3 7 4 6. 

3525 3 T 8 7 1386 3 4 6 7 



tm^mmmtmt 



* J^ll\ from mille, a thousand. Cent^ihom centum, an 
hundred. Binie^ firom dime^ tern 
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D. 
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3252 25 


©25 
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sri 


2653 
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321 


124 


4756 


374 


7467 62| 


675 


16 


5678 


59 


8763 37i 


874 


69i 
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1. The denominations of Troy weight are as fol- 
low, viz. 

24 gram$ make 1 pennyweight. 
20 pennyweights 1 ounce. 
12 ounces 1 pound. 

' 2. gr> the contraction for grain. 

dtvU pennyweight. 

02L. ounce* 

f^* pound. 

3. Troy weight is used f6r weighing gold,f silver^ 
jewels, eleptuaries4 ^nd liquors«^^ 



• Troy weight, fi-om 'Protfts, a city in ChampaigD, from 
whence it came to be used m England. 

t The standard for gold coin in the United States, is 
the same as in Great nritain, viz. Eleven parts fine, and 
one part alloy, (which is mostly copper.) 

The standard for sliver coin is 1485 parts of fine silver 
and 179 parts of alloy, which is, for most party also 
copper* 

t Electuaries, a compound medicine, made of conservea 
and powders, about the censisti^nce of iioney. 



COMPOUND ADDITION. 45 

!• Add grains as simple numbers, divide their sum 

^y 24, (because twenty-four grains make one penny- 
weight) set down the remainder for grains, and add 

the quotient to pennyweights. 

2. Add pennyweights in like manner; divide their 
sum total by 20) because twenty pennyweights make 
one ounce,) set down the remainder for petmyweights^ 
and add the quotient to ounces.^ 

3* Add ounces the same way^ divide their sum. by 
12, (because twelve ounces make one pound,) set 
down the remainder fb|: ounces, and add the quo- 
tient to pounds* 

4- Pounds beiitg^ whplies, are added as stmpk^numr 
bers, and the thing is dope. 



&XjicBCf^;^3i 



f^*oz%dwh^i\ 


j|j« 09j* €rtUw9 


fti^oshdM^f^r- 


27 10 17 21 


84 10 16 . 


16 8 10 11 


72 1 2 3 


15 1 4 


83 3 9 13. 


B3 9 10 10 


75 10 17 


67 4 10 12 


,16 2 9 14 


24 % 3 


32. 7 9 12 


73 11 17 IS 


76 11 17 


73 11 17 15? 


16 9 27 16 


15 10 18 


37 10 16 16 
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AVOIRDITPOISE* WEIGHT. 

1 . The denommatipns of Avoirdupoise weight arc 
as follow, vi2^» 

16 drams make i ounce. 

16 ounces l pound* 

28 pounds 1 quarter of a hundred weight.. 

4 quarters 1 hundred weighty or 112ib- 

20 hundred 1 ton. 

2. dr, the contraction for drams. 
oz^ ounces. 
ft.^ pounds. 

yr. quarter of an hundred, 

C. hundreds. 

T. tons. 

3. The use of Avoirdupoise weight is, to weigh 
all gross and drossy goods, groceries, and chandlera* 
wares; and all metals, except silver and gold. 



* An ounce Avoirdapoisa, is to an ounce Troy, as 19S 
to 175; that is, an ounce Troy is equal to I^^i^ ounces 
Avoirdupoise, and 175 Troy pounds are equal to 144^5. 
Avoirdupoise* The name Avoirdupoise is from the 
French, to have full weight. 5760 grams Troy, are equal 
700O grains Avoirdupoise. 

A barrel of pork 2201^ 

beef 220 
A flointal of fish 1 12 Avoir. 
A nrkin of butter 5^ do. 
soap 94 do. 
A barrel anchoYies SOf^* 
soap 256 
raisins 112 



A pttneheon, pranes 1120{fe. 


A fother of lead 


19a 2^. 


A stone of shot 


I4ife. 


wool* 


16. 


A todd of wool 


28 


A wey 
A sacK 


1>82 


364 


A last 


4368 
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RULE. 

1 . Add up drams as simple numbers; divide their 
sum total by 16) (because sixteen drams make an 
ounce,) set down the remainder for drams, and add 
the quotient to ounces. 

2« Ounces must be added in like manner; divide 
their sum by 16, (because sixteen ounces make a 
poundy) set down the remainder for ounc^, and add 
the quotient to pounds. 

3 . Pounds, add in Ae same way; divide by 28, 
{because twenty-eight pounds make a quarter of a 
hundred,) set down the remainder for pounds, and 
add the quotient to quarters. 

4. Add quarters in like manner; divide the sum 
by 4, (because four quarters make a hundred,) set 
dlown the remainder for quarters, and add the quo- 
tient to hundreds. 

5. Add hundreds in the same way; divide their 
sum by 20* (because twenty hundreds make a ton,) 
set down the remainder for hundreds, and add the 
quotient to tons. 

6. Add tons as before; set the amount of the last 
rank all down and the thitag is done« 

EXAMPLES. 

Ife. OX. dr. C. qr. ft. T^ C. qr. ft. ox. dr 

17 10 IG 18 2 35 117 17 2 26 14 10 

82 5 6 81 1 3 882 2 1 1 1 6 

85 11 4 77 2 18 743 10 2 7 14 11 

14 4 12 22 1 10 256 9 1 20 1 £P 

17 10 13 39 2 23 643 17 2 10 12 14 

16 13 15 17 3 22 475 18 1 19 IS 15 
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APOTHECARIES WEIGHT. 

1. The denominations of Apothecaries weight are 
CCS follow, viz. 

20 grains make 1 scruple. 

3 scruples 1 dram. 

8 drams 1 ounce. 

12 ounces 1 pound. 

2. lb the contraction for pounds, or &. 
^ ounc««, oz, 
5 drams, dr. 
3 scruples, sc. 
gr. grains, gr. 

3. The Apothecaries^ pound and 6unce are tire 
same as the pound and ounce ^roy, «nd is only used 
for compounding or mixing niedicine. 

IIUI.S. 

1 . Add grains as simple numbers; divide thcSr suiA 
by 20, (because twenty grains make a scruple,) set 
down the remainder for grains, and add the quotient 
to scruples. 

2. Let scruples be added in like manner; divide 
their sum by 3, (because three scruples make a dram,) 
set down the remainder for scruples, and add the 
quotient to dram^ 

3. Add as before; divide their sum by a, (because 
eight drams make an ounce,) set down the remain*- 
der for drams, and add the quotient to ounces. 

4. Add ounces the same way; divide their sum by 
12, (because twelve ounces make a pound,) set the 
remainder down for ounces, and add the quotient to 
poufnds. 
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* 

5. Pottiids are added as simple numbers, and the 
thing is done. 
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1. The denominations of Long Measure areas 
tfollow, viz. 

3 barleycorns make i inch. 

4 inches 1 hand. 
12 inches 1 foot. 

3 feet '^ * 1 yard. 

6 feet 1 fathom. 

5 J yards 1 rod, pole, or perch. 
40 poles 1 furlong, 

8 furlongs 1 mile. 

3 miles 1 league. 

60 geographic miles 1 degree. 
560 degrees ' 1 whole circle. 

69} English miles 1 degree. 
And 360 X 69Ja=s 25020 miles, the whole great 

circle of the earth. 

• • • 

2m be. the contraction for barlevcorns« in. for 

inches* ft^Jotket, fath. for fathoous. ytds. for yards*, 

E ' 
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)>• for poles, f. for furlongs, rtu for miles. L.iox 
leagues. Z>. for degrees. 

3. The use of Long Measure is, to ascertain the 
distances of places, length of timber, buildings, &€• 

4. The hand, is to measure tlie lieighth of horses. 

5. The fathom, to measure depths. 

6. The pole or perch, to measure land, &c. 
7* The mile, to measure roads. 

8< Leagues, to measure distances at sea, some- 
times on land. 
%. Degrees, to measure latitudes and longitudes^ 
10. Inches ^d feet; carpentry, &c. and the yard, 
cloth, &c. • 

Note. There are two and four pole measuring 
chains used by sunreyors, consisting of 50 and 100 
links, of 7.92 inches each; making them 33 and 66 feet 
long. Sometimes chains of the above lengths, con- 
tain but 40 and 80 links, of 9.9 inches each, which 
are handier, because two links make the tenth of a 
perch; of the former, two and a half. 

A geometrical pace, 5 feet. A line, 6 points. 12 
lines, an inch. A French toise, 6/1 4m. 8.8 lines 
English. 

RULE. 

1. Add barkycorns as simple numbers; divide 
their sum by 3, (because three barleycorns make an 
inch,) set down the remainder for barleycorns, and 
add the quotient to inches. ^ 

2- Add ini:hes in like manner; divide their sum hy 
12| (because twelve inches make* a foot,) put dowa 
the rejnainder for inches, and add the quotient to feet. 
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3. Add feet the same way r divide their sum by 3, 
(because three fe6t make a yard,) set down the re- 
mainder for feet, and add the quotient to yards. 

4. Add yards in like manner; divide their sum by 
5 J, or twice their sum by 11; set down the remain- 
der for yards, and add the quotient to poles. 

5. Add each rank which follows in order, in man- 
ner aforesaid; divide, and set down, as the denomi* 
nation directs, to the last, and the thing is done. 

SKAMFLES. 
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CLOTH MEASURE. 

1. The denominations of Cloth Measure are as 
follow, viz. 

2i inches make i nail. 

4 nails 1 quarter of a yard. 

4 quarters 1 yard. 

3 quarters l ell Flemish. 

5 quarters i ell English. 

6 quarters l cU French. 

4 qrs. 1^ in. 1 Scotts' ell. . 
3f quarters 1 Spanish var. 
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RULE. 

1 . Add inches as whole numbers; divide by zi^ 
(because two and a quarter inches make a nail,) set 
down the remainder for inches, and add the quotient 
to nails. 

2. Nails are added in like manner « and divided by 
4, (because four nails make the quarter of a yard,) set 
down the remainder for nails, and add the quotient to 
quarters. 

3. Add quarters the' same way; divide their sum 
by 4, (because four quarters make a yard,) set down 
the remainder for quarters,, and add the quotient to 
yards. If ells English, divide by Si Flemish ells, 
by 3; and French eHs, by 6. The last name being 
added as simple numbers, and all set down, completes 
the operation. 

4> Contraction for inches, in. nails, na. quarters, 
<fr. yards, yds. ells English, E.E, eiU Flemish, E.JP*^ 
ells French, E.Fr. 





^^ 




EIAMPLBS. 










yds. 


qr. 


na. 


E.E. qr. na. 


E.F. 


y''- 


na. 


in. 


33 


2 


2 


39 4 3 


75 


2 


3 


2 


66 


1 


2 


60 1 


24 








* 


17 


1 


1 


84 1 1 


66 


1 


2 


H 


82 


2 


3 


15 3 3 


33 


1 


1 


i 


7S 


1 


1 


75 2 2 


85 


1 


2 


1 


24 


2 


3 


24 2 2 


14 


1 


1 


H 


79 


3 


3 


79 3 3 


67 


2 


3 


1 


65 


3 


2 


• 87 .^ 3 


49 


1 


3 


2 



COMPOUND ADDITION. S3 

, LAND MEASURE. 

1 . The denominations of Land Measure are as 
follow, viz. 

9 square feet make 1 square yard. 
30i yards 1 square perch,. 

40 perches 1 rQod. 

4 roods, or 160/^. 1 acre. 

2. A square yard, perch, &c. may be understood 
as being the same length and breadth. 

3. The use of square measure is, to ascertain th« 
content of land, or any thing else, consisting^ of length 
and breadth. 

r. Add square feet as simple numbers; divift 
their sum by 9, (because nine square feet make one 
yard,) set do^n the remainder for feet, and add the 
quotient to yards. 

2. Add yards in like manner; . divide their sum by 
30i, (because thirty and a quarter square yards make 
one square. perch,) set down the remainder for yardi, 
and add the quotient to perches* 

3i Add these as before; divide their sum by 40, 
(because forty perches make one rood,) set down the 
remainder for perches, and add the quotient to roods* 

4. Add roods as simple numbers; divide their 
sum by 4^ (because four roods make an acre,) set 
down the remainder fovxroods,.and add the quotient 
to^acres. 

5. . Acresy. add in like mantier; set all dowis, .and; 
the thing^is done^. 
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COMPOUND ADSmON. 



ft. contraction for feet, y<fe, for yards, P. for per- 
ches, R. for roods, A. for acres. 



SXAMPLKS. 



A. R.P. 
17464 2 36 
82535 1 4 
^4342 2 IS 
25657 1 22 
,75474 a 37 
67474 3 19 


A. R.P. 
375 3 17 
624 2a 
743 2 2Q 
256 1 20 
743 3 3a 
674 1 37 


A. R. P. ifdsr.ft 
174 2 30 27 & 
825 1 9 2i a 
666 2 27 20 4f 
333 1 12 9i 5 
746 2 3a 27} 4 
674 3 39 174 T 








^ 


SOLID MEASURE. 


- 



} 



1 load or ton^ 



1. the denominations of Solid Measure are as fel- 
low, viz. 

64 solid or cubic quarters make t inch.. 
1728 inches 1 foot. 

27 feet * 1 yard. 

40 feet of round timber, or 
50 feet of square 
128 cubic feet (8 feet long, 4 feet > 1 cord of wood 
high, and 4 feet broad) J or bark. 

2. The use of Solid Measure is, to ascertain die 
content of timber^ stone, masons' work,. 8ec» and 
whatever has length, breadth and thickness. 

' 3. A solid inch, foot, yard, &c* iis a» mch^ foot,. 
or yard long, broad, and deep* 
Rule here omitted «, 
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yds* ft* in* qr, \ 


Tons^fi, in. Cords. 


ft. iii. or. 


267 20 1675 50 


39 SO 1700 1370 


100 1700 57 


732 6 $St 14 


60 9 28 8629 


27 27 r 


666 16 743 5S 


45 17 .1600 7432 


54 160 40 


333 8 984 11 


54 22 128 2567 


73 V557 24 


674 23 749 17 


75 17 1544 7467 


76 174 30 


674 26 1174 60 


67 19 1720 8742 


69 1147 60 


■ 


WINE Ml^.AStJRB. 




1* Hie deeominations of Wine Measure are as 


ToUoW) yi2L» 


- 




2 pinti make i quart. 




4 quarts 


1 gallon.' 




10 gallons 


1 anchor of brandy. 


18 gallons 


1 rundlet. 




31 J gallons 


1 barrel. 




42 gallons 


1 tierce. 




63 gallons 


1 hogshead. 




2 hogsheads 1 pipe or butt. 




2 pipes 


1 ton» 





2. The use of Wine Measure is, to ascibrtain the 
content of brandy, spirits, perry, cyder^ honey^ oil^ 
and some odier liquids. 



R.UXE. 



U Add pinta.as siiaple numbers; divide their sum^ 
by 2, (because two pints make one quart,) set down 
the^ remainder for pints, and add the quotient v^ 
quarts*. 
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2* Add these in like mannexi divide their sum by 
4, (because four quarts make one gallon,) set down 
the remainder for quarts, and add the quotient to 
gallons. 

3. So proceed with the remaining names, still di- 
viding as before, until the whole operation is per- 
formed. 

pts. contraction for pints. qi9. for quarts, gal. for 
gallons. An* for anchor; Sun. for rundlet. B* for 
i>arreL Tie. for uerce. Hhd. for hogsheads. FL for 
pipes. T* for tons. 

Note. A pirn, measure for wine, &c. contains 
28^ cubic inches; quart, 571; gallon, 231. For beer 
or ale, the pint contains 3Si cubic inches; the quart, 
70i; and the gallon, 282f 

Note. 2. JRuIes ior tht following cases in Com- 
pound Addition omitted, as they may be easily^ 
gathered . from the tables. , 



EXAMPLES. 



Tfe. gal qi,' pU Hhd. gal qt. T. Hhd. gal qk pt.' 

19 38 3 1. ;^5 31 2 8 2 32 2 1 

80 3 1 24 '31 2, 1. 1. 30 1. 1 

76 18 1 1 67 34 1 8 1 26 1 1 

23 23 2 1 32 28 3 1 2 36 2 1 

r6 41 3 1 74" 37 2 7 3 34 2 1 

94 39 3 1 84 61 3 6 3 61 3 1 
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AL£ AND BEER MEASURE. 

}. The denominations of Ale and Beer Measure: 
are as follow, viz. 

2 pints make i quart 
4 quarts 1 gallon. 

8 gallons 1 firkin of ale m London. 
8 1 gallons 1 firkin of been 

9 gallons 1 firkin of beer in Londoa 
2 firkins 1 kilderkin. 

li barrels, or 54 gal. l hogshead of beer. 

2 barrels % puncheon. 

3 barrels, or 2 Hhd« i butt. 

2. Hhd. contraction for hogsheads. Fir. firkins^ 
Kil. kilderkins. Ab, ale barrels. Bb. beer barrels.^ 
Fu. puncheons. Bu, butts. 

. 3* The use of Ale and Beer MeasiKO is, to bu5r 
and sell those liquors by it. 



M. fir. gal. 
30 2 6 
69 1 2 
45 2 4 
54 1 4 
66 3 7 
74 3 6 


EXAMFLES. 

Bhd, gaL qt, Bb. gal. qt 
307 40 2 44 30 2 
692 13 2 55 5 2 
174 25 I 73 16 1 
825 28 3 26 19 3 
746 S3 3 74 33 3 
474 39 2 64 35 2 


Bb. fir. gab 
742 3 3 
257 1 
643 2 4 
356 1 4 
746 4 
694 1 6 


{ 

J 

< 
1 

j 




1 






1 

i 

"1 

i 






/ 




J 
* 



5& COMPOUND ADDITIOS; 

DRY MEASURB* 

^ pints make 1 quart* 

2 quarts 1 pottle. 

2 pottles 1 gallon. 

2 gallons 1 peck. 

4 pecks i bushel. 

2 bushels 1 strike. 

2 strikes 1 coom. 

2 cooms 1 quarter. 

4 quarters 1 chaldron. CH, 

4} quarters 1 chaldron, London. 

5 quarters 1 wey. 
2 weys 1 last. 

2. The use of Dry Measure is, to ascertain the 
quantity of com,^ seed, fruity roots, salt, sand, coals^ 
&c. for the purpose of buying and selling them. 

3* poU contraction for pottles; pe. for pecks; bUm 
for bushels; ^r. for strikes; q. for quarters; co^for 
cooms; we. for weys; /a. for lasts. 

4. The Dry Measure gallon contains 268| cubic 
inches; the bushel, 2i50f« A cylindrical measure 
of 18 inches wide and 8 inches deep, will hold a. 
buaheL 





examples; 




p&t. qt.pt. 


bu. pe, gal qt. 


q, bu. p6. 


Ch, bu, pe,gal. 


5 3 1 


39 2 1 3 


74 6 2 


78 30 2 1 


4 4 1 


60 1 1 


25 1 2 


21 5 1 1 


3 6 1 


72 2 1 2 


67 a 3 


49 16 2 1 


6 11 


27 10 2 


32 4 1- 


50 19 1 1 


3 3 1 


44 '2 1 3 


76 6 3 


74 33 2 1 


4 1 6 


49 2 1 3 


79 7 3 


78 35-2 1 





COMPOUND ABBITION. S9 

TIME. 

I 

^ 1. The jflenominations of Time are as foUaw, viz. 
60 seconds make 1 minute^ 

60 minutes " 1 hour. 

24 hours 1 day. 

7 days 1 week. 

4 weeks 1 month. 

13 months, 1 day, 6 hours l Julian year. 
a. "^365 days, 6 hours, 9 minutes, l5i seconds, one 

siderial year, - 

3. 365 days, 6 liours, one Jtflian year. 
4* 365 days, 5 hours, 58 minutes, 57 i seconds, one 
solar year. 

Measures,, or divisions of Time, are used for pur- 
poses of navigation, history, commerce, &c. 

sec. contraction for seconds; mu for minutes; 
h. for hours; d. for days; w» for weeks; M, for 
months; T* fqr years. 

EXAMPLES. 

d. h, mi, see* w, d. h, F. M» w. d, A. 

6 12 30 30 3 4 12 174 8 2 4 12 

3 11 29 30 6 2 12 829 3 1 2 12 

5 9 36 36 4 5 13 743 2 12 18 

4 14 23 24 -5 1 11 256 9 2 4 6 

6 11 39 59 6 4 19 743 11 3 6 23 
4 12 49 59 4 6 23 174 10 2 6 22 



* 1. Siderial year; the time which the earth, in her 
orbit, requires to move from any Axed star, until she 
returns to the same. 

2. Julian year; a period fixed by Julius Cesar, one of 
the Roman emperors, otherwise called the civil year. 

S> Solar year; the time in which the earth performs 
4»ie revolution round the sun. 



-r-t* 





Aries 


<f 


1 


' Taurus 


8 




demini 


a 




Cancer 


So 




Leo 


a 




Virgo 


«9! 


• 







* Names of the signs of the sodiac. 

The sun enters 

March 20 1 Libra =& Sept S^ 

April 19 1 Scorpio rri Oct. 22 

May 20 1 Sagittarius t Nov. 21 

June 21 1 Capricorn yj Dec. 21 

July 22 1 Aquarius ;X Jan. 19 

August 22 1 Pisces 3C Feb. IS 



CO CQMPOITND ADSWtlON. 

•MOTION. 

N 

i» The denominations of Motion are asibllow, yiz» ' 
60 secoada make l prime, minute. 
60 minutes 1 degree. 

30 degrees 1 sign. 

12 signs, or 360 deg. i circle of the sphere* 

2* The aboFe, are measures of the zodiac,*' &c. 
and are used in various astronomical computations, 
«8 eclipses, solar and lunar; transits, &c. 

3* " mark to designate seconds; ' minutes; i * 
•decrees; sig^* ^igtks; cir. circles. 

EXAMPLES. 

" ' «' sig. ^ ' " cir. sig. "" ' " 

44 36 36 11 20 30 30 34 8 24 50 SO 

55 23 24 68 9 29 30 65 3 5 9 10 

14 30 30 75 15 34 39 47 10 16 29 39 

85 29 30 24 14 25 21 52 1 13 30 21 

74 59 49 37 27 19 39 74 9 19 39 49 

17 38 54 18 25 59 48 14 9 29 49 59 
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COMPOUND SUBTRACTIOllf. 

1. Compound Subtractioti is the art of finding the 
difference between any two quantities of the same 
kind, and their psrrts,, composed of different names, 
as, pounds, shillings, pence, &€• 

S, Place the given quantities ^o, that like names 
may ^tand under each other; the greater quantity 
and its parts, above the lesser and its parts. 

RULE. 

1. If the upper quantity and all its parts, be greater 
than the lower one and its part8| sobtract as in sim? 
pie quantities. 

2* If some of the parts of the lesser quantity be 
greater than those above them, so much must first be 
added to such upper party as make one of the next 
higher denomination; then subtract, note the differ- 
ence, and add one to the next higher rank. 

3« Proeeed ivom rank to rankj^ observing the same 

precaution to the last, and «he tiling is done; 

' . ' • ■ - ' ' 

EXAMPLES. 

OF ENGLISH MONEV. 

* \ 

gg s. d. £ s. d. gg s. d. qrs. 

1744 16 6 6174 18 4 175 18 3 J 
302 13 2 1030 19 7 95 18 3| 



F 
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1 

1 




FEDEBAL MONEY. 






D. d. c 


D* d^ c. m. Z). c. 


jEt jD« d» c* ftt* 




74 9 7 


490 a 7 4 74 62J 


40 3 4 r 2 


r 


40 9 8 


300 8 9 5 40 371 


10 2 9 8 7 



TBOY WEICHT. 

]^ oz. dxvU jQ^ 0z. ^t£//. ^r. oz. dxvi* 

14 11 17 19 4 17 22 10 19 

7 4 11 9 1 18 23 9 19 23 



a 



AVOIBXXUPOISB WEIGHT. 



ib 


oz* dr. 


C. fr. ft 


T. C*. yr. ft oz. dr 


12 


14 14 


17 3 27 


J74 17 2 23 14 14 


9 


15 15 


9 3 10 


44 17 2 27 14 15 



' 


AIT 

§ 5 a ^• 


ft 


5 ^ 


ft 


• 




lO 7 2 11 


17 


10 7- 


14 


10 4 2. 17 


■ 


4 7 2 18 


6 


JO 1 


4 


10 5 2 18 



MMMMMlMa 



LONG MEASURE. 

jl. %%. hc^ yd$^fi. in. he. L. m,fu, p. yd. ft. in. he. 

19 7 2 5 2 111 60 2 7 39 4 2 10 1 
9 8 4 2 11 2 17 2 7 39 a 2 11 2 



m*mm 



COMPOUND SUBTRACTION. 63 

LAND MSi^SURB. 

4. K P. A. IL F. 4. «. P. 

1000 1 34 474 8 17 ITG 1 14- 

177 1 37 19 3 29 19 2 39 



•4U> 



SOLID MEASURE. 



yds. ft. in. 43or.fi. in. Tans. ft, in. yds.fi. in. 
too 00 40 100 IIIO 40 37 1000 60 8 1007 
11 1 124 1117 2 37 1009 17 8 1101 
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WINE MEASURE^ 

TXe. gal. ^« Hhd. gal. qt^ T. HM.gaL qt. pt. 

er 50 S 175 GO S 167 3 60 2 1 

6 41 1 69 62 S 94 3 61 3 



ALE AVD BEER MEASURE. 

M.fif. gal. Bb. fir. gal. Ahd. gat ^s. ptsf. 

64 S 7 167 2 7 640 49 2 1 

16 3 1 84 £ 8 99 52 1 



DRY MEASURE. 

bu. pe. gal. hu. pe, ga^ qt. Ch. tm. pt. ^rs. bu. pa, 

179 3 1 198 3 I 2 148 32 3 174 4 1 

99 8 74 3 1 3 64 33 84 7 3 



Mto 



64 COMPOUND SUBTRACTIffl^- 

TIME. 

h. m. sec* <L h. m, sec^ F. M. w» d. k. ftt. sejc> 

17 39 49 4 SO 49 42 184 10 2 6 £0 17 16 

39 59 S 31 50 50 88 11 3 6 21 18 17 





MOTION. 




14 48 49 


Big. ^ ' ^' 
10 20 49 59 


147 19 14 54 48 


9 19 58 


7 27 49 lO^ 


8^ 9 ID 17 59 



QUESTIONS 

TO EXERCISE COMPOUND SUBTRACTION. 

t. Subtract J from gglOOO. Ana. 3g9d9 19 11|. 
5>. Subtract 1 mill from 100 eagles* 

Aus, 99, 9, 9, 9, 9^ 
' 3. Subtract 1 barleycorn from a mile. 

Ans. 7f* 39/>. 4yds. 2ft* llm. 2fc. 
4. Subtract 1 second from l year. 

Ans. llM. 3w. 6^. 23/t. 597w. 59«^r. 
5* A man born in the year A. D. 1776, April i, 
how old is the person on the 2d day of January, 
1821? Ans. 443^. 9M* \d, 

6. Drew out of a deposit in bank, amounting to 
81794,44, at one time, 2500; at three several times, 
S3 75 each time; gave a check for S79, 14 to A.; on 
settling my account, what balance had I to lift? 

Ans. S90, 30. 
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r. How Ipng is it from the 19th of January, 181 J, 
tothe3l8tday of March, 18S1? Ana.i0T.2M. \2d. 

8. How many years is it from the nth of June, 
1799^ to Christmas, 1821? Ans, 222". 6M. 14^. 



COMPOUND MULTIPLICATION, 

1. Compound Multiplication is a concise way of 
performing extensive additions of numbers and their 
parts, of divers names; as, pounds, shillings, Sec. ' 

2. Compound Multiplication b used for casting 
up the price of any number of pounds, yards, acres, 
&c« at any given rate. 

HULE. 

1 . Begin at the lowest part of the given quantity. 

2. Mjodtiply such part by the given multiplier, as 
in simple multiplication; divide the product by such 
number as it requires of said part to make one of the 
next higher. 

3. Set down the remainder, and add the quotient 
to the next higher place. 

4. Proceed in like manner with each part succes- 
sively to the last or whole part, which must be pro- 
ceeded with as simple numbers, and the thing is done^ 

EXAMPLES. 
OF ENGLISH MONEV. 

Multiply ^1 14 6 by 2 Ans. ^gs 9 o 

3 ir 4 by 3=5= 11. 12 o 

4 19 6iby 4^ 19 18 1 

E2 
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COMPOUND MULTIPLICATION. 



Multiply sgr 18 9 by 5 « 
17 18 4i by 6:^ 
74 17 6i by 7== 
94 00* 7i by 8» 
79 18 4i by 9»= 



Ad8« 



Multiply S5475,44rby IS 

74,75 xl4: 
749, 6a J X 15 
94,79 xl6 
748,67 X17: 
1474,874x18 
119,37iXl9 
1.74,67^X20 



iMultiply 



= * Ads. 



=g39 13 9 
107 10 3 
524 2 Hi 
752 5 O 
719 5 24 

86180,72 
1046, 50 

11244, a7i 
1516,64 

12727, 39 

26547, 75 
2268, 12| 
349S, 45 



16/A. ll(?a. lOApf. by 2= 

Ij^r^ 17 14 X3« 

16C. a 24 15 14^-. x7^ 

20T. 17 2 27 14 10 x9r8: 

I9fib US 7J23 195^r.x7« 
401* 2W. 7^ 30j&. 4yflfe* S^t. 1 li»* 2*c. x 1 1 — 

40£.£. 4qr. 3«a. sin. x 7= 

30i:.Jp.2. 2 1 Xll=^ 

44 1 3 2 Xl2 = 

564A 3i?. 39jP. X 3= 

744 2 36 X 7= 

740yds. Sft. 1 164i«. x 9=^= 

370cc?r<&. lOO 1714 x4= 

* When multiplicalioQ i» perfbroied of dollars land 
cents, two places must be always cut off to the right for 
cents. If dollars, cents and mills be multiplied, tb^ 
three places must be cut off to the right hand^the out- 
side one will be millsi tiie two inner ones^ eents*^ 



COMPOUND MULTIPLICATION. 67 

Multiply 40Ti>. 41 ffal. ZqU \pt. x 1 1 « 

90Bhd. 54 3 1x7= 

34J8A. 30 3 1 X 5=i 

37-4*. 29 2 1 X 9= 

A9bu. Zpe. Igat. X 1 1 = 

3rCA. 30*tt. 3/c. X 12= 

84y* 7bu^ flpe, Ipt. )^ 5 = 

AST. XI M. 3w. 6rf. 23h emi' S9s^c. x3 = 

3eir, tuig^. 29^ 47' 44 " X 7= 

When the multiplier happens to be a composite 
sumber, multiply by the component parts, instead of 
the number itself.* 

£ jy. d. 
What cost 14 yards of calico at o 3 4^ 

4x4=16 do. 5 7i 

4x5=20 do. broadcloth 1 17 6 

3'X7=21 do. 2 12 6 

4x6=24 do. 3 15 

5X5 = 25/A. indgo, 1 2 6 

6 X 6=36C. iron, g5, 374 

10 X 4=40 r. hemp, 200,624 

9 X 5=45 barrels flour, 1 1, 34 

rx 7=49 bushels wheat, 1^374 

10x5 = 50 boxes tin, 17,00 

9 X 6=54 gallons varnish, 4, 35 

ax 7= 56 boxes 8 by 10 glass, 13, 39 

8 x:8=64 cases gin, 21, 75 

9 x.9=81 boxes Spanish cigars, 9, 25 
10 X 10=100 cases fine razors, 4, 29 J 
11X11==121 doz. pair stockings, 24, 60 

* The reason for mnltipljiog by the cQm]>oneDt parts i 
of a number, instead of (he number itself, is, that you i 
SATe the operation of addition in all sueh cases. 
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Multiply £474 16 9i x 5 by S79S. 

10 



4748 


7 


11X9 
10 


47483 


19 


2X7 , 
10 


474839 


11 


8 

3 



1424518 15 00=3000 times gg474 16 9| 
332387 14 2= 700 do. do. 
42735 11 3= 90 do. do. 
2374 3 11J= 5 do. do. and 

■— — ' '- - 3000 + 700+90 + 5=3795 
ggl 802016 4 4i An$. the given multiplier. 



Note. Any sum and its parts, whether it be 
English money or any thing else, may be conveni- 
ently multiplied as above, by any multiplier, however 
great. 

What comes 149 tons of pig iron to, at g37 50? 

175 barrels shad, at J^4 13 4J? 
57491b, soal leather, at 23 i cts.? 
4094/A, flax, at 2s. 6^/. 4? 
1174 bushels flax seed, at 93 J cts.? 
1449 bushels Indian corn, at 62 J cts.? 
666/^. cofFee, at 31 1 cts.? 
10474<|^^ boards, at S8 624 pcr thousand^ 
10047 shingles, at Sio S7i per thousand? 
5000 rails, at $5 50 per hundred? . 
4746947474//^, scantling, at 152 12§ per thons. r- 
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COMPOUND DIVISION. 

Compound Division is the art of performing, in a 
concise manner, extensive subtractions of numbers, 
of divers names; as, pounds, shillings, pence, &c. 

RULE. 

1 . When the divisor is less than 12, the operatio^i 
is performed by Short Division; first measuring the 
highest name given, by the divisor. 

2. Note the quotient underneath; if any thing be 
left, reduce it to the next lower name, if such name 
be also given, add the two together, and divide as 
before. 

3. Continue the operation to the last, stilt carryings- 
forward the respective remainders, properly reduced, 
adding and dividing as before, and the thing is done. 

4. If the divisor be greater than 12> use Long 
Division, first measuring the largest given part; re- 
duce the remainder to the next lower name, add such 
parts to it as may be given, divide as before; so pro> 
ceed to the last, and the thing^ is done. 

EXAHPLBS* 

Divide £2 14 6 by 2. Ans. £x 7 3 

5. la 6J 3, 1 19 lOf 

3/ 14 9 5. r 10 ll|r 

167 19 6 J r. 23 19 ll-j?^ 

83757,624 8i S469; 70 3 + 

1746, 37i 9. ^ 194, 4 1-f 

87469,60 11. 7951,78 1 + 

t^7464,80 12. 13955,40 

Divide 47T. trC. Sqrs. 20/*. by 7. 

100 19 2 27 11. 



70 COMPOUND DIVISION. 

Divide 400 T. sHhd, 66^0/. 3f^ by 12. 
Divide 7000-4. sS. SOP. into 11 equal shares^ 
744 2 16 into 9 shares. 

1 . Divide 1000 yards of linen amongst 30 perscms* 

2. How many parcels of 19 each can be made €>£ 
6BS9 things? 

3. How many dozen of dozens may be made of 
1 7840 dozens? 

4. A captain and crew of sailors took a pri^e at 
sea; amongst other booty they fell upon ^ chest which 
contained 344 moidores, English currency, 75 X gui- 
neas, and 955 Spanish dollars. The captain and sai- 
lors made 20 in number; but be alone was to have 
-^ parts of the whote, the rest was to be equally di- 
vided amongst the sailors^ which were of course 19 
in number: required, the number of pounds that feU to 
^ share ctfe^. 

Ans. Captain ggeilltr. 10 J</. 
£ach sailor 45> 1 4t+ 

5. If 3i yardd of cloth tnake a suit ior one soldier, 
how many will 1700 yards clothe? 

A&S;. 485, and 2| yds. over. 

6. Hbw many rations of 7lt. each can b€ mad^ 
out of 16 10/*. of beef? Ans. 230. 

7* Suppose a maid carrying apples to market was^ 
met by three boys,, and that the first took half what 
she had, but returned her back 10; that the second 
took j^y but returned 2; lastly, the third took J those 
she had left,. but returned her i; when she got clear^ 
she had 12 apples left. What number had she at 
first? Ans. 40. 
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Divide -037467 19 6 amongst 39 persons. 

^Operation. 39)37467 19 6(960 11 9^ &^^^. Ans. 

351 



236 
254 

mmmmmmmm 

20 IhereTeduced the remainder 
— ^ to shillings, and. bKmght 
a9)559(li in the odid ones. 
39 

»69 
39 

30 

12 Hete I reduced the remain- 

der to pence, and brought 

39)366(9 in the odd ones. 
'351 

15 

4 Here I reduced the remain- 
-^ der to farthings* 
39)60(1 
39 
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In the above manner, any number of pounds, shiN 
lings, pence, Sec. c^ be divided into as many parts^ 
as we please. 

1 . How many portions of S750 each can be paid 
out of IS 1000000? 

' 2. How many portions of $333^ can be paid out 
ofS250000? 

3. How niany crowns and dollars, of each an equal 
numbep, may be counted out of jSsipoo? 
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REDUCTION. 

1 . Reduction is the art of changing quantities from 
one denomination to another. 

2. Quantities are changed from one denominatiooy 
or name, to another^ by multiplication and division. 

3. Multiplication is used to reduce higher to lower 
names; as, pounds to shillings, shillings to pence, &c. 

4. Division is used to bring lower to higher names; 
as, farthings to pence, pence to shrllmgs, &c. 

5. Operations in which multiplication is used, are 
called descending; and those in which division is 
used, ascending. 

• BEDUCTION DESCENDING. 

KULE. 

1. Multiply the highest part of the given quantity 
by as many of the next inferior part as make one of 
the first, to this product add such parts of the second 
name as are given. 

2. Multiply again, by as many of the third part, 
or name, as make one of the second, adding any 
third parts that may be given, as before; so proceed 
from name to name, to the whole is gone over, and 
the thing is done. 

EXAMPLES. 

1. In 50 eagles, how many dollars, dimes, cents, 
and mills? Ans. g500, SOOOd. SOOOOcts, 500000W. 

2. In g§50, how many shillings, pence, and far- 
things? Ans. lOOOs. 12000^. 48000fr5. 

3. In ggli 19 113, how many farthings? 

Ans. llS19qrs. 

4. In 4fT4^ eagles, how many mills? 

Ans. 4745000W, 
^. In jglOOO, how matly half pence? 

Ans. 480000 hatffi( 



ence:. 



REDUCTION. 73 

TROY WEIGHT. 

:i. In20lb, how many grains? Ans, 11520QgT. 

2. In 10/^. lOoz. lOdwt. how many grains? 

Ans. 62640gT. 

3. In lOO/*. 1102. t9dwt, 23ffr, how many ounces, 
.pennyweights, and grains? 

Ans. l^lloz. 24239rfw^ 5B1759^r, 

AVOIRDUPOISE WJBIGHT. 

1. In 20 tons, how many pounds? Ans. 44800/3. 

2. In 97*. 19C. ^qrs, I9ib. how many ouaces? 

Ans. 35825602. 

3. In lOT. 19C. Sqrs. 19/*. 1502. tsdr. how 
many drams? Ans. 6305791^r. 

APOTHECARIES WEIGHT. 

1* In 3/*. how many ounces, drams, scruples, and 

grains? Ans. 36ez. 2SSdr, 864^c. 1728QgT. 

2. In 10/*. 302. Tdr. isc. 19j^r. how many grains? 

Ans. 594995T. 

LONG MEASURE. 

1. In 9 leagues, how many inches? 

Ans. iriorSOm, 

2. In 7L. 2w. 7/. S9p* A^iyds. 2ft, 1 im. how many 
inches? Ans. 15206S9i«. 

3. In lOOX. how many barleycorns? 

Ans. 5r024000*ar. 

CLOTH MEASURE. 

1. In 20 yards, how many nails? Ans. 320n£r. 

2. In 4^yds» 3jrs, Sna. how many inches? 

Ans. 14r3#m. 
'^ In 60 yards, how many ells Flemish? 

Ans. SOE.F. 
G 
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4. In 1000 y»rds, how many ells English? 

5. In 40 ells Enjrlish and *n -ii "^i?'- ^9^^-^ 
many inches? ^ ** *° '"« French, ho» 

6. In 20 Scotch ells, how many inch^?'* *''°^''' 

LAND MEASURE. 

1. In 400 acres, how many square perches? 

2. In 3504. syrs. 39P. 15 ft mnf^^l' 6^^O00i>. 
square inches? -^ . ^^^'''- '^^w 'nany 

Ans,220165.9696/n. 

SOLID MEASURE. 

1. In 40 feet of "round timh*.r i,^.., 
inches? timber, how many solid 

2. In a cellar 30 fe^t 1^«^ ^*. r ^°®/ S^400i«. 

feet de.p, how Uny cub e f«t' ^L'^'' ''"^ ^ 

3. In a canal 5000 var^. i ^'^ ^fSOjt. 

. yards deep, hot'^^jtbi?^;^ ^r'^ -^«> -^ 

4. If a stone wall be ^lan f^.t i"^"^' ^OpOOOyrf,. 
and 15 feet high, how I'n^'cuWe ?e"f ? ' '"^ '^'''' 

and . feet deef. how mti^ t.t'ZlH 1^^^^' 

Ans. 4/9304 cubic feet. 

WINE MiEASURE. 

1 . In 5 tons of ivini» k^ 
««llon>, quan, »„d™;,?°" ""^ PiP«. tophw.U, 

•>^«*. 5f ^^. i/»f. how many pints? 
^. 1« one ton, how many cubic incfcsJJeT" 

Ans. 58212. 
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ALE AND BEER MEASURE. 

il 1. In 10 barrels of ale, how many firkins^ gallons, 
F« ^ad quarto? Ans. 40/r>. 320gal. 12S0yts. 

1b< 2* In sB, 2ft, tgaU Zqts. ipt. how many pints? 
i Ans. ISSSpts. 

Jb 3. In 10 hogsheads of beer, how many cubic inch 

measures. Ans. 15228Q. 

DRY MEASURE. 

5.J; 1. In 100 bushels of wheat how many pecks, g€fl- 

b loiis. quarts, and pints? 

6}1i Ans. 400pe, HOOgal, S200gts. e^OOpts. 

2. In 307. Tbti. Zpc* OgaL Zqt. Ipt, how many 
pints? Ans. 15863/^/*. ' 

3* In 20 bushelsi how many cubic inch measures^ 
gr ' Ans. 43008* 
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TLVIE. 

1. In 5 years, how many months, weeks, days, 

hours, minutes, and seconds? 

Ans. ^qM. 260TV. 1826i^. 43830//. 
2629800wi. 15r788O0O5(?c. 

2. American independence was declared A. D. 
1776't July 4th, how many seconds of time have 
elapsed from thence to January 1st, 1821? 

Ans. 14041 02 600*^c. 

MOTION. 

1. In 12 signs, how many degrees, minutes, se** 
conds, thirds and fourths? 

Ans. seodeff. 2l600mt. 1296000*ec. 
77r60000^/ii. 4665600000/bt/r. 

REDUCTION ASCENDING. 

If In 500000 mills, how many cents, dixpes, dol* 
lars, and eagles? Ans. 50000c, SOOOd. 500D. 50 E, 
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2. In 48000 farthings, how many pence, shillings^ 
and pounds? Ans. 12000^^ 1000«* ^0^« 

3. In 114488000 drams how many tons? 

Ans. 19T. 19C. lyr. Slb. t4fOZ* 

4. .In 17280 grains Troy, how many pounds? 

Ans. 3/3. 

5. In 10000 grains Apothecaries weight, how- 
many scruples, drams, ounces, and pounds? 

Ans, 500*c. I66|^r. 20 foz. lib. f |, 
Q. In 5890300 barleycorns, how many leagues? 

Ans. lOi. Qm. *tf. 36j&. \yd. 2/^ S'ln. ibc^ 
7, In 10000000 inches, how many miles? 

Ans. 157 m, 6fu, 24/>. Syds', %fu 4in^ 
8* In 540498 nails, how many yards? 

Ans. 2i2Bly ds. Ojr* 2n0. 

9. In 7843245 ells English, how many yards? 

Ans. 98040565^^*. Ijr^ 

10. In 1900 ells Flemish, how many yards? 

Ans. 14i2Syds^ 

1 1 . In 7648476 square perches, how many acres? 

Ans. 47802-4. Zqr. 36P, 

12. In 100000000 square inches, how many acres? 

Ans. 22-4. OR* SSP. 2574iw. 
1 3. In 48746768 cubic inches, how many yards? 

Ans. 1044yds. 2lft. 1616in. 

14. In 34676769 cubic inch measures, how 
many gallons, wine measure? 

Ans. 150115^^/. ^ts. Ipt. j\'j, 

15. In 140049 cubic feet of stone work, how many 
perches, each 24|. feet? Ans. 565SJjper. 

16. In 4 walls, each HO feet long, 2 feet thick, 
and 9 feet high, how many perches, of 243 feet? 

Ans. 320per. 

17. In 194746 pints of wine, how many tons? 

Ans. 96 T. 2B/id. 25^aL Ig^t. 

18. In 190004 quarts, how many butts? 

Ans. 376butts, iHhd, 62gaL 

19. In 1000000 gallons of beer, how many hogs- 
heads? Ans .18518 ffhd. 2 8^/. 
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20. In 700484 pints of wheat, how many bushels 
and quarts? Ans. 1368y. ibu. Offal. 2jts. 

21. In 100000040 seconds of time, how many 
Julian years? Ans. 32". 2M. -^^w. 2d. 9h. 47mi. ^Osec. 

22« 1684000 seconds, how m^ny circles? 

Ans. icir. 107% 46', 40". 

23. In 18484000 dozens, how many common and 

great gross? Ans. 128361 great gross ^ l&doz. 

and 154O333C0m* grossy 44oz* 
24 If 8 Spanish dollars be an inch thick^ how 
many would make a pile as high as the moon? 

Aos. l2l65l20000/^« 

25. The reservoir belonging to the water works, 
near Philadelphia, being 317 feet long, 168 feet wide, 
and 9 feet deep, how many gallons; of water does it 
contain? Ans. 3585442j^a/. flf. 

26. An eagle is about an inch broad, how many of 
them laid edge to edge, would reach from Harrisburg 
to Baltimore, a distance bf 75 miles? 

Ans. 4752000^. 

27. How many quarter inch blocks will fill an 
inch box? Ans. 64 blocks^ 

28. In 1000 eagles, how many shares of dollars, 
dimes, cents,, and mills, and of each an equal number? 

Ans. 9000 of each sort and lOOO mills over. 

29. In 1600 pounds of beef, how many messes,, 
each an equal number, of 1, 2,, 3, 4, 5, and 6 pounds, 
can be made of the whole? 

Ans. 76 of each, and 4/5. over. 

30. Out of a ton of wine, how many jars of 1 
gallon, i gallon, and quart, each an equal number, 
could be filled? 144 of each. 

31. In gglOOOO sterling, how many English 
crowns, guineas, moidores, doubloons, and dollars,, 
each an equal number? 
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RULE OP 



1 . The Rule of Three ia so called, on accouDt of 
three terms being always given, to find a fourth, 
which is the answer. 

2. Some caU it Ac rule of proportion; which 
teaches to compare lines with lines, numbers with 
numbers, magnitudes with magnitudes, &c. And 
by book 5, def. 8, Euclid, Proportion is called the 
similitude of ratios. 

3. Three terms are necessary to constitute Pro- 
portion. Def. 9) book 5, Euclid. 

4. Geometrical Proportion is that, which we use 
in all cases of the Rule of Three* 

5. When the quantities or numbers are directljr 
proportional, as 2, 4, 8, 16, 

2 :4:: 8 : 1211==: 16 

2 

Inversely, 4 ^ 2 : : 16 : ?2il?«: 8 

4 

Alternately, 2 : 8 : : 4 : i2i-i« 16 



24-4 X 8 
Compoundcdly, 2 : 2+4 : : 8 : ss8 4-16 

Dividedly 2 i 4—2 : : 8 :±rl2^^ 16—8 

JWixedly 4+2 1 4^2 : ; 16 + 8 ; ^~^ X 16 + 8 ^ 
16—8 4 + 2 

By mviltiplicatbn 2 x 4 ; 4 x 4 : : 8 :A2i£2i5=j 16» 

2X4 

By division | : | : : 8 : iM^ie* 

f 

* For note, see next page. 
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6. Iq each of the preceding sets of proportionals, the 
rectangles of means and extremes are equal; which 
must be so in all cases. 

7. The Rule of Three Direct requires, that the three 
given terms be so placed, that ih€ first may be the 
same way proportional to the second, that the third 
is to the fourth, or answer. 

8* Homogeneous quantities only, admit of proper 
comparison; from which the following ritle arises, viz.^ 

1. Write that number for the third term, which i» 
of the same kind with the answer, or number sought. 

2. Consider from the nature of the question, whe* 
tber this third term is greater or less than the an- 
swer; and if greater, write the greater of the other 
two given numbers for the first term, and the less for 
the second; but if less, write the less for the first 
term, and the grater for the second; and the question 
is stated. 

3. The reason for stating questions in the Rule of 
Three as above, is drawn from Def. 12, book 5, £u- 



• Or, as 0,6* c,-^, a:&::c:— &ax — «B6xr» 

Inversely, 6 : a : ; — : c &c. &c. 

Alternately, a : c : : 64 — 

be 

Coiopoundedly, a : a+h : : c : c-j — 
Biridedly, a : 5^— -a : : e : £f — c 

a 

Mixedly^ hxa : fr--fl : : *£ -{-c : — c 

By multiplication, dbih^ 11 ci — 
By division^ - : - : : c : ~ 
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did; where it is asserted, that of proportionals, the 
antecedent terms are homologous to one another, and 
also the consequents to one another. 

4. Method of operation: Multiply the seeondand 
third terms together, and divide by the first.* 



* If it should be asked why «re multiply the seoatid 
and third terms of all statements in the Rule of Three 
Direct, and divide by the first, in order to find the an- 
swer; It is only necessary to observe the following illas- 
tration, viz. Let the numbers 2> 4, 8, and 16 be given, 

4X8 _,|; 

then, 2 : 4 : : 8 : 16, which means that-^ —^^ 

2x16 
And 4 : 2 :: 16 : 8, which means that — j— — ^ 

16x2 _. 
8 : 16 : : 2 : 4, which means that — g * 

8x4 
And 16 : 8 : : 4 : 2, which me^ns that '^'^^ 

From the above it will be seen, that in every possible 
case, it is necessary that the second and third terms be 
multiplied, then divided hj the first, in order to find the 
fourth proportional, which is the answer. If we take the 

letters a, 6, Cj and d, and say, as a : b :: c : d^ -— 

would be equal to (2, and our proportion would now be 

be be bb 

a : b i: c : -r^d. If —^rf, lhenfc=orf,and —^rf* 

Here all the values of^^ 6, c, and d ad 

naturally arise from the equation H **^'* 

be dd 

■-•=srf, and from the fact, that the —sssby 

rectangle of means and extremes be 

must always be- equal. 3!~*> 
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EXAMPLES. 

1* If 1 yard of linen cost 75 cents, what will a 
piece of 30 yards come tof 

yd. yds* cU. D, cts* 
1 : 30 :: 75 : 22, 50 Ans. 

2* If 1 yard of silk cost 8^. 4d. what will 40 yards^ 
come to? 

Ifd, yds* 5. d, u^ $* d» 
1 : 40 :: 8 4 : 16 13 4 Aos. 

3. If 30 yards of linen cost 22 dollars 50 cents, 
what is that per yard? 

yds, yd, JD, cts* cts. 
30 : 1 : : 22, 50 : 75 Aos. 

4. If 40 viirda of silk cost ^^16 13^. 4d. what is 
that per yaro^ 

jfi^. yd. £ Si di $. (2. 
40 : 1. : : 113 13 4 : 8 4 Ans* 

5* If 1 ell of brown, hoUand cost 37 i c^ots, what' 
would 100 pieces, each 30 ells, come toi 
R. P. E. cts. D^ 
1 : 100x30 : : ^7\ : 1125 Ans. 

6. What comes 100 pieces,, each 30 ells, to, at: 
2^* ^\d. per elU 

jS. P. £• a. c& gg 5» 

1 : 100x30 :i«2 9J : 418 15 Ans* 

7. If 100 pieces, each 30 ells, cost 1125 dollars^^ 
required the price .of an ell. 

P. E. E. D\ cts. 
100x30 : 1 :; 1125 : 37h Ans. 
8« If 100 pieces of J;)rown hoUand, each 30 ells, 
cost ^418 15*., how much per ell? 

P. E. E. gg s. s. rf. 
100x30 : 1 :: 418 15 : 2 94 Ans. 

9. If flour sell for 10 dollars 12| cents per barrel, 
how much would 1000 barrels come to? 
hi. hi. D. cU, D. 

X : 1000 : : 10, 12J : 10125 Ans. 
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10 If flour sell for ;^3 15*. Hid. per barrel, wbaf 
would 1000 barrels come to? 

M. hi. £ 8. d. *g 5. d. 
1 : 1000 :: 3 15 Hi : 3796 17 6 Ans. 

11. If 1000 barrels of flour sold for Sl0i25 how- 
much per barrel? 

bl. bl. D. D. ct&.. 
1000 : 1 :: 10125 : 10, 12i Ans. 

12. Paid for 1000 barrels of flour, jf 3796 17*. ed. 
) what did it stand me per barrel? 

bL bl. £ s. d/ £ s. d. 

1000 : t :: 3796 17 6 : 3 15 11* Ans. 
13* If 1 bushel of wheat be worth Si, 50cts* hovr 
much would 1500 bushels be worth? 
bu, bu. D, cts. D* 
1 : 1500 : : 1, 50 : 2250 Ans. 

14. If 1 bushel cost 1 1*. Zd.^ how much would 
1500 bushek come to? 

(tc hi. $. di gg s. 

1 : 1500 i: il 3 : 843 15 Ans. 

15. If 1500 bushels cost ^^843 ISs.y what did ir 
stand per bushel? 

hu, bu; £ s. s. d. 
1500 : 1 :: 843 15 : 11 3 Ans. 
16* If a nnan spend one day with another Si, 7 Sets* 
how much would his expens'es amount to in 20 years? 
d: dk T. B.cts. Di cts, 
1 : 365^x20 : : 1, 75 : 12783, 75 Ans. 
^ 17. If a poor man saves a quarter dollar per day^ 

j for 20 years, how much would he then be worth? 
d, d. T. cts. D. cts. 
1 : 365i X20 : :. 25 : 1826, 25 Acs. 

18. If a merchant in trade clears,, one day with 
another, g5, 50c^*. for 20 years, what is he worth? 

d* d. 2^. D. ctsm D. cts. 

1 : 365ix20 : : 5, 50 : 40177, 50 Ans. 

19. Suppose a man's estate would last him 2a 
jxars, and support a daily expense of 82, what stock 
did he commence his expenses with? 

d: d. T. D. D. 

1 I. 565ix20 :: 2 : 14610 Ans.;. 
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20* If a man spends, one day with another, 6icti. 
for 49 years, required the amount of expenses, 
rf, d» T, cts, D. cts. iw. 
1 : 365^x49 : : 6| : 1118,57 8 Ans. 
:21» If the hind wheel of a stage turn once on 18 
feet of the road, how often will it turn in running 
from Harrisburg to Pittsburg, which is 186 miles? 
Ji. IB. ft» turn, turns. 
IS : 186x5280 ;: 1 : 54560 Ans- 
22- In common flush water, the Susquehanna, op- 
posite to Harrisburg, moves at the rate of 5 miles an 
hour; at which time the river will average a mean 
depth of 6 feet. It is therefore required to det^- 
mine the number of cubic feet of water which would 
pass the town in a year, provided the mean depth re- 
main the same, and the breadth i of a mile. 
h, rf. breadth dep» dis.prh, cubic Ji., Ans. 
1 : 365^ :: 3960x6x5280x5 : 5498596224000 

23. If one cubic foot of water weighs 64*/^., how 
many tons are contained in 5498596224000 cubic 
feet? 

ft. ft. lb. T. C.q.lb. 

1 : 5498596224000 : : 64 : 157102749257 2 3 12 

24. If ?100, in a year's time, give ge interest, 
what amount of interest will Rl 000000 give in the 
^ame time? 

D. D. D. in. D. in* 

100 : lOOOOOp : : 6 : 60000 Ans. 

25. A drove of 300 head of cattle crossed the 
bridge at Harrisburg, at 3 cents per head; required, 
thetolL 

head. head. cts. ^ts. D. 
1 : 300 ; : 3 : 900=9 Ans. 
26* A grasier charged 5^- per head for pasturing 
350 cattle one night; required the bill of pasturage. 
head. head. d. ^ a. d. 

1 : 350 : : 5 : 7 5 lO Ans. 

. . II IJII II I , II, «.»i.i. m il II — ^»»».^»^p»^— — .^ 

^ 62ii6. is the wdght of^ure water per. cubic foot. 
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27* A farmer sold 40 buUocks, ^£^^ ^^* each; 
required, their whole price. 

1 s 40 :: 11 5 : 450 Ans. 
S8* For how many dollars should a check have 
Hl>een drawn, to pay the above sum? 
.^ ^ 1^. cts. H. 
1 2 450 : : 2, 66| : 1200 Ans. 
29* IFli bushels of oats cost 37i cents, what will 
400 bushels come to? 

bu* hu* cts, jD. 

1 J : 400 : : 37§ : 100 Ans. 

30. If a herring and a half cost three half pence, 
how many could I buy for ll^.f 

J d* d* her, her. 

IJ : 11 :: li : 11 Ans. 

31. If 7 yards of cloth cost 49*., what would if 
pieces, each *j*t yards, come to? 

ydis* pie, yds. s. s. £ s, 

r : 11 xrr :: 49 : 5929=296 9 Ans. 

32. A piece of broad cloth, containing 38 yards, 
cost 9Sl90, how much per yard? 

tfds^ yds* D, D, 
38 : 1 : : 190 : 5 Ans. 

33. If 20 pieces of linen, at 5s. per yard, cost 
-gioo, how many yards to a piece? 

s. gg yd. yds. yds. 

5 : lOO :: 1 : 400= the whole, & y^® =* 20 pr, piece. 

34. Bought 100 ells of brown holland for /'25t and 
a piece of Irish linen the same length at 8*. 4</* per ell 
English; how many ells English was the length of 
the piece? 

As the eU English is to the ell Flemish in the ratio of -^ 

5:3:: 100 : 60 Ans. 
35- What tax will an estate pay, which is valued 
at jSl4000, when Sicts. are assesed on the dollar? 
D. D. cts. jD. 

1 : 14000 : : 34 : 490 Ans. 
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36^. A merchant finds, after reckoning his es^en- 
ses, losses, and other contingeDcies, that he cannot 
venture to lay more than 15 per cent on his mer- 
chandize; what shoald he sell an article for, which-^ 
cost i535? 

n. D. Z). b. cts. 

100 : 15 :s 35 : 5,25 gain,* therefore, 
35 + 5, 25«S40t 35 Ans. 
37» If the, selling price of an article, at 15 per 
cent advance, was IS40, 25; required, the prime cost. 
D. ■ D. n. D. cts, D. cts. 
1004-15 : 15 :,: 40,25 : 5,25 gain; therefore, 
40,25 — 5, 25«S35 Ang. 

38. What should cloth sdl for, which cost S5, 50 
per yard, when I add 20 per cent advance? 

Z).- D.cn. Z>. D.cts. 
100 : 5, 50 1 : 20 : 1, 10=* advance; therefore, 
5, 50+ gl, 10=^86, eiOcts. Ans. 

39. Bought an article for Si 00, which will bear 
^5 per cent profit; how should I sell iti 

D. D. D. £>. 
100 : 100 :: 25 : 25 advance; therefore, 
100 + 25cetgl25 Ans. 

40. If a merchant retail S4OO0O worth of mer- 
chandize in a year, at 124 per cent clear profit; re- 
quired, the whole gain. 

D. D. D* cts, D. 

100 : 40000 : : 12, 50 : 5000 Ans. 
41* If a merchant lose Si per cent, on Si 00000 
worth of merchandize; required, the whole loss. 
JO. D. D. eta, D. 

lOO : 100000 ; : 3, 50 : 3500 Ans. 
42. An Iron-master blows a furnace constantly for 
two years, and casts three tons of pigs every eight 
hours, and these pigs aell for S30 per ton; what 
weight of pigs were in the whole, and what the price! 
h, d, h, . ki A. h> . T*. T". 

1 : 365ix2 : : 24 : 17.532 & 8 : ir532i : 3 : 65745 

T. T. n. D. 

« whole Weight; & 1 : 6574^ : : 30 : 19737 s=price. 

H 
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43. If a forge work 500 tons of bar iron in a year, 
how much would it sell for altogether, provided it 
would coinniaDd jSl20 per ton? 

T. T. D. D. 

1 : 500 : : 120 : 60000 Ans. 
44* If iron sell for a five penny bit per pound; re- 
quired^ the price of 19C 3y. irj/*. 

lb. C. y. lb. d. £ s. J. 

1 : 19 3 17J :: 5| : 47 12 2^V Ans. 

45. If 1 pound of brown sugar retails for 2 cents 
more than it cost; required, the amount of profit on 
selling 10 hogsheads, each loC gross weight. 

lb. lb. C. lb. cts. D. 

1 : 112X10X10 :: 2 : 224 Ans. 

46. A person failing in trade, gives up his pro- 
perty for the use of his creditors; how much is paid 
on the dollar, whetithe amount of debt was Sl40OO, 
and property jSlOOOO? 

D, D. D. cts. 

14000 : 10000 : : 1 : 71^ Ans. 

47. The victualler of an army provided 40005lbs. 
of beef, to be distributed, 9lis. to a iness of 6 men; 
required, the number of men. 

H. lb. M. Men. 

i=l^ and H : 40005 :: 1 : 26670 Ans. 

48. The commander of a ship of war, laid ia 
136675/6. of bread for a six month's cruise; how 
many men had he on board, when each man had llS. 
per day! 

days. d. lb* lb. 

182J : 1 :: 136875 : 750 the daily ration of 
bread, consequendy he had 750 men on board. 

49. Suppose a crew of 150 men at sea^ were put 
upon short allowance of water, each man a pint per 
day; how long woidd 2- casks^ each containing 100 
^lons, last them? 

M. Mn gal. ca. pts. 

150 : 1 :: 100x2x8.: 10| pints each, and 
as a pint per day was the proper ration, it would last 
^em 104 days. 
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50. If the ratio af 10 to i be 10; required, the 
ratio of 2 to 3* 
10 : 1 = Y =^ 10, therefore, 2 : 3=f , tatio required. 

OF CONTRACTED OPERATIONS. 

CASE 1. 

If the first term be a multiple, or a part of the se- 
cond, the third will be a like multiple, or a part of 
the fourth; and the answer will be found by multi- 
plication or division. 

EXAMPLES. • 

1. Bought 15 yards of linen for 89, what would 
225 yards of the same cost? 

yds. yds, D. 
15)15 : 225 : : 9 
D. 

1 : 15 :: 9 : 135 Ans. 

2. Bought 11 bushels of ^alt for 88; what would 
121 bushels come to at the same rate? 

bu. bu. D» 
11)11 : 121 :: 8 
; £>. 

1 : 1 1 : } 8 : 88 Ans. 

3. If 30 yards of broad cloth cost .§39 12i9. 6(f.; 
iiow much should I have paid for yards. 

yds. yds* ^ s. d. 
6)30 : 6 : r 39 12 6 

. gg s. d* 
5 : 1 : : 39 12 6 : 7 18 6 Ans. 
4- If 30 bushels of wheat cost 840, how much 
would pay for 900 ijushels? 

bu. bu* D* 
30)30 r 900 : : 40 . 

_ X). 

1 : SO : ; 40 : 120a Ana.. 
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4. If a coat pattern^ of 2^ yards», superfine cloth, 
cost 230, what would a piece containing 30 yard^ 
come to? yds^ yds, D* 

2i)2§ : 30 : : 30 

D. 

t : 12 : : 30 : 360 Ans. 
It is evident from the above, that in many cases, 
operations in the Rule of Three may be abridged; 
for 7 : 49 1 : 9 : 63 gives the same result onl>\ 
which 1 : 7 : : 9 : 63 does; because 49 is the same 
multinle of 7> that 7 is of 1. 

CASE 2. 

If> wllen part of the first term is added to or sub- 
tracted from the first, the sum or remainder be equal 
ta the second.*-.a multiple of the second— -.or a. part of 
the second; then accordingly a like part of the third 
t<.»rm being added to, or subtracted from the third, 
the sum, or the remainder, will be equal to the fourth 
term — a like multiple of the fourth — or a like part of 
the fourth. Hence the answer is already found by 
case first of this rule. 

EXAMPLES. 

1. When the interest of a certain sum of money 
for 60 days is g85, 32c^^-, what is the interest of the 
same sum for 75 days. 

d. d. X). ct$, 
60 X 75 :: 85, 32 . 
iof60=asJ5 21, 33:=^ of 85, 32 



75 S1O6, 65 Ans. 

2. When 24 yards of linen cost ^9 13*. 4</. how 
much must I pay for 21 yards of the same? 
yds. yds. J^ s* d, . 
24 : 21 : : 9 13 4 £ s. d. 

|of24« 8 1 4 2«;Jof9 13 4 

21 £S 9 2 
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3t If 64 tons of iron sold for 87680, how" much 
should 8 tons of the same sell for? 

64 : 8 : : 7680 D. 

1 of 64= 8 9.60«:| of 7680 



8)56(7 7)6720 



J{d6Q Ans. 
That is, 64 minus ^ of itsdfi is to 89 as ^680 minus 
•}- of itself is to the answer; and because 8 'me^^ures 
56 and 8 both^ the propprtion stands bstly 

. 7 : 1 :: 67^0 : 960 Ans. 

> • » " ■ ' . .' 

CASE 3. 

In other cases reduce the firsit and second terms fo 
the same denomination^ ;aad, c;prisider jthem as pure 
numbers; then the product of the. secpnd and thin}- 
terms, divided by the first, gives the ans^i^ in thc^ 
denomination of the third term. 

EXAMPLE. 

■ . . ■ ■ • • • ' 

IflC of sugar cost SJ17,' what must I pay for 
15C. $f. 14*. 

^ • ■ a . a q.ib: D. 

" % I 13 a 14 :: 17 

^ 4 4 ' ' 

: 4 55 

28 28 



V 



454' ' 

iio 



•IT* f\' 

'.it . « 



*112 : 1554 



< « 



It /» 



'! i6'"t ' 222 *' 
; . ! .8 ,i 111 ':\ 17 I %^5, m Ans. ! 
la^like manner all ca's^s of this kind may be done. 

H2 



lo 
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1. Inverse, or inverted, Proportion, is generally 
defined by writers of Arithmetic ta be such, that 
more requires h&s^ or less requires morei more re- 
quires less^ is when the third term is greater than 
the first, and the fourth kss than the second. 

2. Less requires more^ fs when the third term is 
less than th(? first, and the fourth greater than the 
second. These d<;ftnitions may be illustrated by the 
following problems, viz. If in lO day?, 8 men can 
perform a piece of work, in what time could 40 men 
do the same? ^. ^^ jf^ ^, ^^^^ 

. SoluUQU* 10 : 8 :.: 40 ; 2 or . •-=2 Aos. 
• » ■ 4fyJ 

Prob. 2.^ If 8 men can perform a piece of work in- 
10 days, how many men would be required^ to per- 
form th^ same in 2 days? 

M. d, d. M. 8x10 
Solution 8 : 10 : : 2 : 40 or — t--^=40 Ansi^ 

3. By the common methods giveu in the books,. 
the above statements ar£ correct;, but are not so- in 
fact. 

4. In solution 1. we perceive, that more reqij^res 
less; for 10 days require 2 days;, and in solution 2. 
less requires more; for 8 men require 40 men» 

5. The three given numbers in each problem, as 
they stand, are by Prop. B. book 5, Euclid, in In* 
verted Proportion, because the third is to .the second^ I 
as the first is to the fourth; that is, - 

M. M. d. d. d. d. M. M. 

40 : 8 : : 10 : 2 and 2 : IP : : 8 : 40 ] 

• The above might answer for a statiog^ if. the object j 
of proportion was abandoned; bill in alt cases^ of the Rule 
of Three, lesitimate proportion should be preserved^ 
when the. solutions are oy Ho laeans retidered more 

difficult. - ' " • ' --^ 
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which is the correct method of stating them; for by 
Prop. 16, book 6t EucUdj the rectangles of means 
and extremes will be equal; for 40x2=8 x 10, and 
2 X 40= 10x8, which is not the case with the two 
-first statements. Ry stateinents jLst and 2d, the an- 
swers are found by multiplying their first and second 
terms together, and dividing by the third. " 

6' Sy statements 3d and 4th, the answers are 
found by multiplying the second and third terms 
together, and divi4ing.by the first; which is in fact 
multiplying the samg terms together, and dividing 
by the same. divisors as before: but the order of state- 
ments 1st and 2d, follow the order of the terms as 
they stand in the Problems, and accord with the opi- 
nions of most writers on Arithmetic, in which they 
are evidently mistaken. 

7. In order to do away all afaiguity about stating 
questions in Direct or Inverse Proportion, let the 
first rule given for stating questions in the Rule of 
Three Direct be strictly adhered to, and no possible 
difficulty can arise in either; homologous terms wilt 
then always come together in comparison, wbicl) ia 
s.trijCtly mathematical. * 

■ - • J- ' ' . ■ ■ ' ' » -..'■: 

s 

' ' • ■■ ' 

£$amplb;s. 

1 . Ifow much muslin that is 3 of a yard wide will 
line 6t^yards of stuff that is ij yards wide?; 
qrs. yds, yds, yd^* q\ 
I : II :: 6i :,15 3 Ans. 
That is, as therbreadth of the required piece, is to 
the bi^eddfth df the given piece; . so is thia^ length of 
dt<igit^]i>i«dev't0 that rofth« required ^plecev - ; ; 

. 2. How many yards of carpeting 2t*fefetwid<!J^Avitt 
cover a room ;1^ fe<^t by t6? ' 




my 
he promising the^like kindness; but whea requested, 



92 RUI^ 09 THiMBJBl INVfiB^E. 

can ..spare but £t2S} how long may I keep it to ba- 

lance my favour? 

£ £ M. M 
125 : 350 : : 5 : 14 Ans. 

4. Suppose 45.0 soldiers ar^ in a jgarrison, and 
their provisions are calculated to last but 5 months; 
how many must leave . the garrison, that the same 
provisions may be suJEcient for those who remain, 9 
months? 

9 : 5 : : 45P : 5250 the number who are 
to stay; therefore, 450 — 250=200 Ans. 

5. If a man can perform a piece of work in 15 days 
of 12 hours long, in how many days of 10 hours long 
can he perform the same? 

h, h, ' d, ■ d, ' 

10 : 12 :: 15- : 18 Ans. 

6. If a piece of land 40 rods long and 4 broad 
make an acre, how wide must it he, if only 19 rods 
}ong, to make an acr^e? 

R,l RX R.h.R.bJt.in: 

19 : 40 : 2 4 : 8 6 li^V ^ns* 
7* If when wheat is 6*. per bushel, the twopenny 
lo^f weigh 10 ounces; what ought it to weigh, when 
wheat is 7s. 6^.per bushel? 

8* d, $• • 6z* oz. 
7 6 : 6 : : 10 : 8 Ans. 
g. There is a ctBtern, having a pipe that wi}l emp- 
ty it in 6 hours; how many pipes of the saiM capa* 
city will empty it in 2O mintes? 

mi. A. pi, pifi€.s, 
t : 20 : 6 :: 1 : 18 Ans.- 

/ 9r If 4 men can thrash..2Q bolls of wb^at in 6 
days, laiiouca loi^;- how Hiany teiU be required tio 
4Pvt^.;^^nsie]nan hour? ' . .. ^ , 

h. d. h. M:-M.\ , rr^c f. .y 
a : exl2 :: 4:? 2^9 Atw^ /. ^[' 
Jtftr.If © persons cap ea.t ^OO.lpaves of breadj^n 15- 
^S?th .^^9^%;^ «^als per. %; : how ^apy'^i^Ul be 
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required at the same rat€f of <!ating, to consume the 
lOO loaves at a meal? 

meal meals per, per, 
- 1 : 45 : : 9 : 405 Ans- 



DOUBLE RULE OF THREE, 

OR RULE OF FIVE. 

1. In the Double Rule of Three, there are five 
terms given, to find a sixth, which is the answer; 
from this circumstance it is called the Rule of Five. 

2* If we use two statings in the Rule of Three, to 
resolve questions which belong tQ the Role of Five, 
we may then call it the Doubte Rule of Three. 

d« If men, horses, &c. are given to perform work, 
journeys, &c. or money to produce interest, and time 
for those performances, also given; the rule for stating 
questions, where five terms are ^vett,ts asfollows,viz. 

RUtE. 

1* Haoe the principal agent on the left^ time ntfxt 
on its right,-and the remaining name to the right of 
the last. 

2* Place like names under each other, and a blank 
will stand open under that tcrrm which is of the same 
name with the answer. 

3* If it so happens that the blank is found under 
the first or second term, the third and fourth are 
multiplied together for a divisor, and the remaining 
three for a dividend. 

4* If the blank should fall under the third term, 
the first and second terms are multiplied together for 
a divisor^ and the remaining three for a dividend. 
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r 

1, Place the numbers alternately^ that is, the ante- 
cedents on the left hand, and the con&equents 911 the 

right. 

2. Let the last number stftnd on the left; multiply 
the left hand column continiiaily for a dividend, and 
the right hand column for a diviaor; ^vide, and the 
quotient will be the answer. ' 

U Suppose 1C)0 yards of America=r 100 yards of 
England, and 100 yards of EnglandasSO canes of 
Toulouse, and 100 canes of Toulouse ==150 ells of 
Geneva, and lOO cUs of Geneva=200ells of Ham- 
burg; how many yards of America are equal to 379 
ells of Hambnrg? 

Antecedents, Consequents. 

100 of America = 100 of England. 
100 of England =5s 50 of Toulouse. 
lOO of Toulouse = 150 of Geneva. 
100 of Geneva == 200 of Hamburg. 
379 of, Hamburg. . 

100X100X100X100X379 579x5 „.^^ , 
100X50X160X200 8 /^ 

The above may be cancelled, by striking equals 
from both sides; for instance, if any number on the 
left be equal to one on the right, both may be stricken 
out; if a number on the left be a multiple of its op* 
posite on the right, strike out both, but reserve to 
such left hand number its quotient divided by the 
right hand number. When all are thus cancelled, 
work with the remainders, and you obtain the same 

answer as though you worked with the whole. 

< ' '> . . ' . • 

-NoTiii.^ In Practice the cancelled numbeta arc 
marked ivith a dash drawn aeross them. * 
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CASE 2. - 

1. If 82 bushels at London 3= 2 7 muddles at Am- 
sterdam, and 27 muddles at Amsterdamsl9 settlers 
at ^aris, 38 settlers at Paris =65 verteels at Antwerp, 
65 verteels at Antwerp=l04 hanegas at Cadiz, 52 
hanegas at Cadiz==216 alquires at Lisbon; how 
inany alquires at Lisbon, are equal to 410 bushels at 
London? 

82= 27 

27= 19 

38= 65 

65 = 104 
- 52 = 216 27x19x65x104x216x410 ^.^ 

; a=2lD. 

410 82X27X38X65X52 

X 5= 1080 alquires a. Lisbon^ equal 410 bushels at 
London, 

Note. In case 2^ the last number is. placed on 
'the right, on accourft of the nature of the demand. 



FRACTIONS, 

USUALLY CALLED VULGAR. 

.1. A fraction is defined to be part of a qaantity. 
(Mathematical Cbrresporidertt, page 117.) 

2, S^uantity^ is magnittide and its various parts, 
expressed by means of some known measure, const- 
dered as an infinitely divisible unit. 

3. The parts of quantity are expressed by means 
of numbers, placed in a particular manner, thusy 4, 

I 
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4. When a quantity is supposed to be divided into 
four equal parts, ^ expresseii the fourth part of it; 
3, half of it; and |, three fourths of it. 

$• The figure above the line, is called the name- 
raKor, because it points out the number of the parts 
of the quantity; the figure below the line, is cal/ed 
the denominator, because it designates the number 
of parts the quantity is divided into. 

6. Such expressions as i, }, g, &c. viz. all expres- 
sions which have the greater number below the line, 
are called proper fractions. 

7. All expressions as, i, ^, ^, &c. which have the 

S eater number above the line, are called improper 
ictions. 

8. Expressions, such as i of f, | of |, &c. arc 
called compound fractions. 

9. Expressions, such as 2 J, 3|, rf^, &c. are called 
mixed fractions. 

10* The above, comprises the principal forms in 
use, in common Arithmetic. 



REDUCTION OF FRACTIONAL EXPRESSIONS. 

By Reduction, we change the given forms of frac- 
tions, to others, more simple or more complex. 

CASE 1. 

1. To reduce fractional expressions to their lowest 
or simplest terms, the rule is; divide "the greater term 
by the less, the less by the remainder, the last divisor 
still again, until nought remain. 

2. by that which divides and leaves nothing, di- 
vide both terms of the given fraction, and the thing 
is 4one^ 
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BX.AMFLES. 



%, Reduce 4^| to its lowest terms. 
Operation. 336)896(3 

672 



224>336(l 
224 

We find that 112 clivides widiout 112)224(2 
leaving a remainder. 224 

Therefore, i12)||Kt ^ns. 

2. Reduce -AVA ^^ ^^^ lowest terms. Ans. i^» 

3. Reduce ||^ to its lowest terms. Ans. -fj* 

4. Reduce m||| to its lowest terms. 

AnQ 87 16 3 
Ans. t^TY^T* 

NoT£. If both terms of the given fraction end 
with cyphers, strike equals from both, and proceed 
with the reioaining parts as before* 

5. Reduce- |y^ JJ^ to its lowest terms. 

Operation. HIUv^It Ans. 

6. Reduce -Ifl^S^ to its lowest terms. Ans. -jYV^ 

CASE 2. 

1. Thi^ case requires a method of reducing a com*^ 
pound fraCjtion to a single one* 

2. To do this, nuiltiply together all the nuniera- 
tors^ for a new numerator, and all the denominators, 
for a new denominator; reduce this new fraction to 
its lowest terms, and the thing is done. 

EXAMPLES. 

I 

•J 

1. Reduce ^ of 4 of y*^ to a single fraction. i 

Operation. |xf XtV«Hv=?^4 Ans. 
2* Reduce | of | oi 4 to a single fraction. 

Ans. |. 

3. Reduce 4 of 4 of 4 to a single fraction^ 

O D U O tl ' 
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4. Reduce i of | of 4 of 19 to a single fraction, 

Ans- 4-1. 

CASE 3. 

!• This case requires a method of reducing whok 
and mixed numbers to improper fractions. 

2. If the whole number has no given denominator, 
a unit written underneath must be the denominator. 

3. If the whole number has a given denominator, 
multipl}' such number by it, and the product will be 
the numerator to the given denominator. 

4. If a fraction btt annexed to the whole number, 
multiply the whole number by the denominator of 
the fraction, and to the product, add the nutDerator 
for a new one, which place 'over the denominator o£ 
the given fraction, and the thing is done. 

EXAMPLES. 

1. Reduce 12,27, and 176/ to fractions whose 
denominators shall, be l. Ans. Y, y^zud *^*. 

2^ Reduce 49 to a fraction, whose denominator 
shall be 1^3. Ans. '^y. 

3* Reduce 4^ to an improper fraction. Ans* y. 

4* Reduce 1454*9^ to an improper fraction. 

Ans. ^iy, 

CASE 4. 

1. This case requires a method of reducing an im- 
proper fraction to its equivalent, or proper terms. 

2. To do this, we must divide the numerator by 
the denominator, the quotient will be the whole part; 
if are^mainder be Jeft, place it over the denominator, 
and it will be the fractional part. 

EXAMPLES. 

1 . Reduce y to its proper terms. Ans. s|. 

Operation. 3)ll(3| Ans. 

9 
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2. Reduce ^ir* ^<^ *** proper terms. Ans. er^r- 
3^ Reduce *4|* to its proper terms. Ans. 86-|V.: 
4. Reduce Vtt ^^ ite proper terms. Ans. 42H. 

CASE 5. 

1. This case req^uires a method of reducing frac- 
tions of different denominators, to fractions of the 
same value, that shall have a common denominator. 

2. To do this, we must multiply each numerator 
by all the denominators but its own, for a new nu- 
merator, and all the denominators for a common dc* 
nominator, and the thing is done. 

BXAIKFLBS* 

1 . Reduce f , 4^ and ^V ^^ ^ common denominator. 
Operation* 3 x 12 x 10==360i«lst new numerator. 

Ilx4xl0=440«:2d, 
rx4Xl2=«336==ad. 
4 X 1^ X 10= 480sfc common denomina*- 
tor. Therefore Uie required fractions are, J4 J, |4i, 

and III* . 

The same may be done as follows, viz. 




13 5 
3 



60 >L?=a45« 1st numerator^ 



15 4 

— 12 

'r ?22ir=.42«3d. 

_ 10 N 

60 common denominator. 
Therefore, j|, f f , and || are fractions of the. samfe- 
valu^ -with the former. 

121 
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2* Reduce ^, i, ^.^ and J of -J to a commDn deHomi- 

» '^^** TTTTT^ ^T-rif' "STTTTi *5"rTT' 

'5. Reduce J, ^,4^ Ji |-j >iiici |. to a common dtsao- 
minator. 

An« 3240 2V«0 lj§20.1296 1080 5 760, 

4. Reduce |, |, |, |, y, and \^ to a common dc- 
noxniaator. 

Ana 2 0160 2 26 8 2^41.9 2 .252 2 if 920 2 7 720 

. CASE 6. 

!• This case requires a method of reducing frac- 
tions of one denammatioa to another^ retaining the 
same value. 

2. To do this, when any parU of a shilling, pound, 
&c. are given, to be reduced to the fraction of a gui- 
nea, haU eagle, &c« reduce, both to the same aanne, 
place the lesser over the greater, and you have the 
fraction required. 

5. If any parts of a poued, guitoea, &c. be given, 
to be reduced to the fraction of a shilling, penny, &c* 
praceed aiS before, and the thing is done. 

EXAMPLES. 

1* Reduce § of a shilling to the fraction of an 
English guinea* 

Operation, i x 1 2 = \^ = 9t/. 
1 guinea x 21 x 12 = 252^. therefore, ^|^=s J^, the 
fraction required. 

2» Reduce -^^-^ of a ^ to the fraction of a penny. 

Ans. ^f d. 
C. Reduce 3 of a dollar to the fraction of an eagle. 

Ans. -^^E. 
4* Reduce <| of a cent to the fraction of a dollar. 

Ans, -y^^i). 

5. Reduce ^j^ of a guinea, Penixsylvania currency, 

to the fraction of an eagle. -• ^.ns. ^-^^^^ 

6* Reduce | of a grain to the fraction of a pound 

Troy. Ans«:7^^ipift« 
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7. Reduce 7 of a pound Avoirduporse to the frac- 
tion of a dram. Ans.^fVr. 
•8» Reduoe -^\. of a ^utMtto the fraction t>f iC» 

Ans. ^fjC 
9. Reduce y^^p of a league to the fraction of a pole. 

Ans. YP* 
10« Reduce ^ of a jard to the fraction of a nail. 

Ans. ^^na. 

11. Reduce ^^ of a gallon of wine to tine fraction of a 

hogihead. Ans. -^ Hiid* 

1£. Reduce ^ of a barrel of ale to the fraction of a pint. 

A!is.iVS=199i pints. 
IS. Reduce -|| of a ehaldron to the fraetion of a bushel. 

Ans *f » «=31^u. 
14. Reduce -^V of a week to tiie fraction of a second. 

Ans. 2^^»«5ec. 

CASE 7. 

This case requires a method of finding the proper 
quantity of value of a fraction in money, weights, 
measures, &c. . 

Multiply the numerator of the given fraction by 
the parts of the money, weight, or measure unit, to 
which it belongs; divide that product by the denomi- 
nator when the first part is multiplied by; if any 
thing remain, multiply the next part, divide as before, 
and so proceed to the last, and the thing is done. 
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EXAMPLES. 

1, Heduce the y\ of an eagle to its proper value. 



10 

1 3)ro(5Z>. 

5 
10 

13)50(3^ 
39 

11 
10 

13)110(8C. 
104 

6 
lO 

13)60(4«P- 
52 

8 



2* Rtduce ^ of a dollar to its proper value. 

Ans. 8Ti€ts\ 

3* Reduce -/^ of an English guinea to its proper 

value. Ans. Hs. 9d* 

4. Reduee -^ of a moidore, Pennsylvania curreney, to 
its proper value. « Ans. g(^2 Os. 6d«. 

5. Kedace | of a pound Troy to its proper value. 

Ans. lOoz, lOdwt, 

6. Reduce ff of a ton to its prefer value. 

Ans. HC. 9jq. 18t6. 10|(Kr. 

7. Reduce -^ of a league to its proper quantity. 

Ans. 2m. 5/, 24^« ^ 
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d. Reduce ^ of an ell English to its peeper auantity. 

Ads. lya. Og. Sna. 
9. Reduce ^^ of a hogshead of wine to its proper quan- 
titj. Attg. STgal. %^S4. 

. 10. Reduce 14 ^^^^ &cre to its proper qiiantity. 

Aus. s£. 2^p. 

CASE 8. 

This case requires a method of reducing money, 
weights, and measures, to fractions. 

RULE. 

Reduce the given quantity to the lowest name 
mentioned, for a numerator, under which put those 
contained in an unit of the integer for a denomina- 
tor; reduce this fraction to its lowest terms, and the 
things is done* 

EXA.MFLE&. 

^ 1. Redtice 6j, 8</. to the fraction of a pound. 

20 =240 andAV^^Ans. 

2. Reduce jg7 9rf. 8c. to the fraction of an eagle. 

Ans. Ilf of an.eagle. 

3. Reduce ZC, Zq^ flOlB. to the fraction of a ton, 

Ans. -1^ of a ton; 
4>. Reduce 3 /?• 36p, to the fraction of an acre. 

Ans. 1^ of an acre*^ 

CASE 9: 

This case requires a method by which fractions^ 
may be reduced from one denomination to another 
of the same value, having the numerator of the re* 
quired fraction given. 

muLE. 

As the numerator of the given fraction 
Is to the denominator; 
So is the numerator of the intended fraction, 
To its denominator. 
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EXAMPLeS. 

1 . Reduce J to a fraction of the same value, ipirhose 
numerator shall be 15. 

Operation, d : 4 : : 15 : ^ Aos. and ^-^ the 

required fraetion. 
£. Reduce -fj^ to a fraction of the same value, whose 
numerator shall be 90. Ans. -^. 

CASE 10. 

This case requires a metl^od of reducing fractions 
from one denomiaation to another of the same value, 
having the denominator of the required fraction giv«n* 

As the denominator of the given fractibo. 
Is to its^ numerator; 

So is the denomiaator of the intended fraction^ 
To its numerator. 

EXAMPLES* 

1. Reduce I to a fraction of the aame valtte, whose de- 
nominator shall be £Q; 

Operation. 4 : 3 :: 20 : 15 and |^ Ans.. 

2. Reduce 4^ to a fraction of the same value, whose 
denominator shall be bOw Ans* 55^ 

GASB 11; 

This case requires a method of re^ducing a mixed 
fraction, of the following form, —^ to a simple one. 

RULE. 

Multiply each term of the principal fraction by the 
denominator of that annexed, for. the like term 0^ 
die simple fraction^ adding the annexed numerates 
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to the product of the term to which it belongs, and 
the thing is done. 

1 . Reduce -^ to a simple fraction. 

49 

Operation. IJXS + r-gS^,^^^ ~ 
*^ 49x8 =392 ^ 

524 
3. Reduce -^ to a simple fraction. Ans. ||. 

ADDITION OF FRACTIONS. 

RULE. 

1. Prepare the given fractions, by reducing them 
to a comtnon denomiaator, (if necessary,) add the 
numerators together. 

2. Divide their sum by the con^m()n denominator, 
and the thing is done. 

N EXAMPLES. 

1. Add J, I, I, and I together. 
1x4x5x6=1201 
. 3X2X5X6=1 80 I „.,^^^.,.^^, 
4X2X4X6 = 192^"^"'^'^'*'^''' 
5X2X4X5 = 200J 

2 X 4 X 5 X 6=240 comnfiton denominators. 

020+180+192 + 200 ^^,3 sum required. 
240 
•^. Add J, ^, IJ, arid -Jl together.' Ans. 3|||. 

3. Add I of ^, 6, 7f, U^, and \^ together. 

Ans. SO^^y. 

4. Add i of a cent, ^ of a dollar, and -^^ of an eagle 
I together. Ans. 89, 88^. 
t 5. Add 4 of <^ ^0^9 tV ^^ ^ hundred, ^ of a pound, and 
. I of an ounce together. Ans. 16C. Sq> 17/6. llox.H. 
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6. Add 2 of a ^y :^ of a shiUingy and ^ of a penny 
together. Ans. I8s. 5£f.|J. 

7. A person purchased of A, 6, C, and D» respeetiv^j, 
h h h ^^ tV ^^ ^ ^^P ▼^^ued at ^iSOOO; what did the 
four shares cost him in aUP Ans« St4955ff' 

8. Add i of a moidore, 5 doubloons, 5 English guineas, 
^ of a French crown, j- of a dollar, (reduced to Pena- 
sytvania currency,*) together. Ans. 2t02,86}. 

9. Add iofi c^Si dollars, I of f of J of 3j eagles, and 

i ^^T5 ^^4i ^^ ^^ cents, together. 

Ans. QE. SJD. 3d. Qicts, 

10. Add 7 years, ^ weeks, 4? months, |^| days, 49 
hours, and ^ minutes together. 

Ans, 7F. IM. ^w. 9d. 2A. ISmi-lf 

StTBTRACTION OF FRACTIONS. 

- HULE. . 

Prepare the given fractions as in Additton; take 
the difference of the numerators, under which sub- 
scribe the common denominator, and the thing is done. 

EXAMPLES. 

1. Take -^ from |.» 

Operalion. |--^,==?2i^l^9=^V^ Ads. 

£2. From 341 eagles, take 19 ^ dollars. 

Ans. 8327, 6;Si(*; 

5. From 19^t taoidores, talce S0| guineas, each beioj; 

reckoned sterling currency. Ans. ^4 18s, WL 

* When we say, take^^^ from |., we mean that the dif- 
ference between the f parts of a magnitude, considered 
as an unit, and the ^^ parts of the same is a homogene- 
ous^^quaotity, because the minuend and subtrahend arc 
pure fractional expres^sioas, without any definite relation 
to any thins; but such mae;nitude. 

t When I say, take a dollar from an eagle, I speak 
ambiguously; for I mi?;in, that the difference tetween the 
aums of like money coiftained in those pieces are to be 
taken. 
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4. Vram ^V ^f ^ t0i)» take ^ at |f of 2| (7. 

Ana. 15t7. So. 7$^tb* 

5. From 14| yards, toke i of -/^ of 4 of Si ells EDglish . 

An8.11jw($. 

6. From | of a hogshead of spirits, take j of |^ of U 
barrels* Ans. 2€|g>a/« Ig^ Ip^. ^V 

4r. From 103| acres, take ^ of j| of 70| acres. 

MULTIPLiCATKmCHf FRACTIONS. 

!• Reduce compound ffactiotfs to diriple on^, and 
mixed numbers to improper fractions (when neces- 
sary.) 

2. JMiiltiply the numerators together for a new 
numerator) and the denominators, for a new denomi^ 
nator, and the thing is done. 

1. Multiply i and 4 together. 

'|t^r.«.«.«lt;.^r. 3x5 = 15 numcrator > ^ , * ^^ 
Operation. 4^8^32 denominator j^* ^°^- 

. 2. Multiply i of I by ^-^ of \^. ^ 

Afi- 1485 •?9 ^ 

3. Multiply 9^^ by si. Atis. 55|^. 
. 4. Multiply 33^ by I of I of 19 j. Ans. 390. 

5. Multiply h of I of i Of ^. of 11 J, by 4 of 3^. 

Ans^ 6tV. 

6. Multiply 19 4|, by 4| of l9|f 

Ans. 368^VtV- 

r. Bought 1005 barrels of flour, for 3| dollars 

per barrel; what came they to? Ans> S389, 43|. 

v8* Bought .371 yards of Itneo, at {> of a dollar per 

yard; required the whole cost. Ans. 8523, 594. 

9. Bought 90f acres of land, for 75^ doBars pet 

«cre; required, the price of the whole. 

Ans. 86362, 964.: 
BL , .. . 
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10. Bought 254c. 9I ipQO, for 5.^ dollaca per C. 
re^atrod, the price. Ans. ^151, 28|. 



DIVISION OF FRACTIONS. 

m 

1 • Prepare the fractions as in oiulupUcation; iuul» 
tiply tke clenominator of tke divisor into the numer- 
ator of the dividend, for a new numerator. 

2. Multiply the niimerator of the divisor into the 
denominator of the dividend, for a new denominator 

3. Let this new fraction be reduced to its lowest 
terms, or to an improper one, and the thing Is done. 

Note. By inverting die terms of the divisor, and 
working as in multiplicatim, the same thh^ i& ob« 
tained. 

EXAMPLES. 

1. Divide -j^ by |. 

Opfnration by the rule. |)^V(=^=.|«ij Ans. 

By the above note. 4 X -yV=s:4tr« 1 3 Ans. 

2. Divide 203 by 30 J. Ans. yVt- 

3. Divide i of § of | of 4 of 9i by ll|, 

Ans. ^^. 

4. IKvidc 41 of 3, by ^ of 6. Ans* | ». 

5. Divide II of 10, by Ij of 12. Ans-.»J|. 

6. Divide 100|, by /^^ of 9. Ans. 11^'^. 
JT* Divide TSO^ dollars amongst 19 persons. 

Ans. g68, 26^^ share of each. 
S* Divide | of ^800$ dollars amongst 1 1 persons. 

Aim. g54f, 5r|i shareof each. 



Hi 
^U^LB RULE OF THREB IN FRACTIDNB. 



nuLS. 



1« State the given terms the same way as fir|t 
taught by rule, page 79. 

2« Prepare the given terms in a proper manner^ 
and work as there directed, and the thing is, done. 



EXAMPLES. 



1. If !> of a yard of cloth cost S2J, what would 
be the price of 30- yards? 

yd. yd^. D, D, 
Operation. | : 30| : : 25 ; 102 J 

- "4 2 ■ •" 



12 3 5 



Ans. 3^. 4^« 

3» If I of 4 of a ship cost glOOOO^ what is die 

remainder worth? AnSf 8ll333^f 

4. If Sap be divided amongst four persons', in the 
ratio of ^, ^, -J;, and ^i required, the share of each. 

5. If the ^ of 9 be 11} required, the } oi 6, and 

4 of 7. A«8* 1 1 and 6^. j 

6. If the ratio jof i to 3 be J; rec[Uired, the ratio i 
of 3 to 4J. Ans. -f^. < 

7. If J of I of a of a ship, be worth |of^ of ^of ^ 
her cargo, valued at S4000, what is her whole value? ^ 

Ans. g88«8|. 

8. If a silver dollar weighs \7divU \igi\ Trey, 
hoTC man}' toad Avoirdupoise will Si 000000 weigh? 

Ans. 267. SC; 2f. 15f/&. 
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^ In. one ton of standard gold j^, how many, eagles^ 
each tidwt. 43^r? 

Ans, 6401 l^S^^^|:= g64.0119^VT- 

10. If 1 75 ounces Troy, be equal to 192 Ayoirdu- 
poise^ how many tons gross weight, would 5000000 
of dimes xna^ke, each iSxvfM i6-j'^^r.? 

Ans. 13 T, OC 3^. lO^W. 

11. IfaFi"ench guinea in Federal currency^ be 
S4, 62|4-» how many of them would be worth 559000? 

Ans. 1 944 Frent:h guioeas. 

12. If the ^ of a farm less ^, be worth S-f.^ of 
88000, at J520| pe^r acrei required, the content of 
th^ farm.. Ans. 1991 1||- acres. 

13. A spent 1^1 of his estate, the residue be dis- 
posed of as follows, v\z^ To his eldest son -|-| of the 
icmainder, tp his second €onf| of what wa& left, 
and the remainder to his residuary legatee, which 
exactly amounted to 8IOOO1 required, the value of 
the estate. Ans. S2935-yVfl-T^* 

QUESTIONS FOR EXERCISE. 

t. How many stones of i| feet long, | foot 1>road^ 
jind f foot thick, are equal to 50 stones of 3J^ feet 
long, 24 feet broad, and l| foot thick. 

l|xf Xi : 3j^x2ixl| :: 50 ; 57t^ Ans. 

2. How much will 2 bags of ^ool come to, No. 1 
==, 94^Y stone, No. 2 = 305^ stbne, at l6s. 6|^. per 
stone; but 4f stone of No. 2, are but 2 i stone of 

So. 1? . St. St. St. St. 

4| :: 24 : : 305^ : l'4r| of Nxj., 1. 
And 14734.94^3^^24^^6^9^^ therefore, 

1 : 241 t\V :• 10 6| :, >4r 10 4:|| Ans, 

3. A father devised -f-f ot his estate to one of his 
sons, -14 of ^He r^^mainder to another, and the stirplus 
to his relict for life; the sons' legacies were found to 
be Sl285 different; what money did he leave the 
widow the use of? 

Whole e8tate=f4 anfjl ||— li'?^!!. 
Then, ||+||=*Hfl=yo"'tJgest son-s part. 
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»|i|| both sons'. Bhares. ; 

So that »H— t«**fl«*^^»«><>^'« part. 
OmittiDg the common (ren^minatorg, we ha?e 

1156 : ^01 :: 1£85 : 2668 9S|H ^,8-: 
4* A man dyiogy gave to his eldeatson 4. pf i of 
his estate; to his secoodf i of ^; ^and when they 
c ounted their portions, the. one had S240 nrore than 
the oth^; the femaiiuierwias given to the vfilk and 
youoge^ children; how ipuch had each? 

I of i»:<^ss^=&eld«st son's share; 
And 1^ of issy^f, second soa^s share^ 
And i ~ A g *V^ ^240) therefore, 

1 : 13 :: £40 : d600:sh whole estate. 
And 3«/o~g60O, eldest son's share; 
sj^^ft ag j536p> seco nd son's shlane^> 

And 3600-^690 +'36(>«S6.40< part left for widow 

and younger children. ^ 

5« A,- ia-a* scuffle, seized on ^ of a parcel of sugar 
plums; B ^caught 4 of theni out of his hands; and C 
laid hold on ^^ more; J),Van ofF wifeb' all A had left, 
except a ^, which £ afterwards took' slyly for him- 
self; then A and C jointly^ set upon B, who, in the 
conflict^ dropped half h$ hady;- which were equally 
picked up by D and £, who said bolonged to them 
per due. B then^' kicked did wn G's hat, and to^ work 
they alt went anew for what it contained; of which 
A got i, B. tl, D ^f and C and ^ E equal shares of 
what was -left of that stock; D then struck J of whac 
A and Blast acquired, out of their hands; they with 
difficulty recovered -J of -Aem in equal shares again; 
but the other three took oiF j^.a piece of the same. 
Upon this they called a truce, and agreed, that the -^ 
of the wljjoU.;teff|bx A^at .firg|t,^,bo eqpail^?: divided 
among theiirr How much'* of *t1ie prize, after this 
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A^«>» AV-^«^ D'8. Thw esded the first heat. 
Retaioed \^^^( V^ ^^ ^he end of tiie 

PmoeediQgyi ef^at^ A^s. 

I— ^«AVMdi^f^« ^W^'s^part rf the 

Furthcr^4.7V=TV*'»d|^TV«TTriio^^byA&B. 

Then -/^ of tV+^ ot ^V^tIttt ^'s- 

Also tV of tV + * of ¥V o^ I = 7%V fi'« 1 Part after the 
i of yV + -ffW = tItIv ^-*s J last smuss, 

i of ^V+iU «- mj ^'* 1 Part after the last 

Then tU^+tV-^^tV^it A;s^ 

^A?"^ f|V^tV''#K'' ?'*Lshare carried off 
Also v4l-4^-i--A'=* AVA C'9 >. ^, ^v . ^ 



1417 1 1, ' 102 tf 4 rj's 



at the last. 
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So that it the number of sugar plums were 26880, 

A got 2^63^ 

B 633S.. ..... '; ... /. .-» ^-.. ... 

C 2438 ^—315080, the sum. 

D 10294 j \ 



DECIMAL FBACT^Om, 






1. A decimal Traction is the quotient tesuWng 
from dividing the numerator ofa vulgar j^actiorv^bjr 
its denominator, and is <;fltl^d sa m^ny tenMiSf^hvn* 
dredthS) thousandlhai &c* of aoy Jiiagnttude t^otbv 



I 
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things, considered as an unk^ atcording as such quo- 
tient consists of one, two, three^ &c. placed lo the 
right of tile dectoial poif^. - 

2. Every decimal fraction is reducible to a vulgar 
fraction equivalent thereto, 

S. Decimal fractions bav^ the same ratio that 
whole numbers have» * . . .. 

4. The following forms shp^^ h^iilf^ decimals aie 
written, viz. . ' 

.t This is read, one tenth. . 

.02 ' This, two hundredths* 
xytys This, thiree thousandths. 
.12 This, twelve hundrcdtlis. 
•t23 This, one hundred & twenty- three thousandths^ 
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From the above scheme, it evidently appears, that 
whole numbers and decimals have the same ratio. 

REDUCTION OF DECIMAI.S. 

This case requires a method of rediicing any ^ivcn 
vulgar fraction to a decimal,' equivalent thereto. 

01 yidj^ t%^ mm^l^m: JjJ^fr denopbatori wd ihe 
thiogisdone. 
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£XAMPL]fi9. 

1. Reduce the fractions i and ^J to equivalent de- 
cimals. 

Operation. 5)4.0(.8 Ans. = eight teiiAsi 

8)7.0(.8r5 Ans. =s <stght htindred and 
seventy-five thousandths; for ^y^*^=^=Bthe vulgar 
fraction firohi which .875 was derived* 

2. Reduce -j.%. to a decimal. Ans. .9 
3* Reduce ^^< to a decimal* A&s* »S5 
4* Reduce ^§^ to a decimal* ' Ans* *375 

- 5. Reduce /^%^ to a decimal. Ans. .12S 

6* Reduce ^y^ to a decimal. Ans. .05 

CASE 2. 

This case requires a method of reducing such vul- 
gar fractions toJdecimals, as hav« no even divisors* 

huxje; 

Pfoceed^ a^iti case 1; but when yoa arrive at six. 
places of decimals stop; the fraction will then be near 
enough the truth for all practical purposes* The 

above named fractions are called circulates, 

• .• . ■ - ■ ' . . -> 

EXAMPLES. 

1; Reduce ^' to a decimal.* ' Ans. .333033 +- 

2. Reduce f to a.decimalji , .6666664- 

3. Reduce xj.to a decijnal.' .818181,r{- 
' 4* Reduce iixd a decimal, . ■ ' •647058 -f 



To deduce fractloiis- of :4ivdrfl.denfemlas(tii«i*>^i 
d^clmalsr . . ' c :i r 



RBPIJCTICIN QF OEQIJIAJLS- 

1. Add a cypher or cyphera> a& b«&r«, to the 
est name given, 

2. Pivide by that number, which makes one o: 
highest, and the thing is done. 

EXAMPLES* 

1. Reduce 15 cents to the decimal of a dollar 

Operation. 100)l50(.15 Ans. 

2. Reduce 11^, to the decimal of a »g. 

Ans. J^ 

3. Reduce 7^/. to the declnsial of a shilling* 

* Ans. .^8335 

4. Rfcduce iQoz. Tioy, to t,he decimal of a id. 

Ans. .8333^ 
5* Reduce 14gz* Avoirdupoise, to the decimi 
B. Ans, , 

6. Reduce 6li. to the decimal of a C. 

Ans, .05355 
T. Reduce Sna*Xo the dcCirirl^l of a yard» 

Ans, .1 
8i Reduce 7t/</i9« to the decimal of a mile. 

' . Ans. 00393 

9» Reduce 3 (7« 3q* Tib* to the decimal of a toe 

Ans. .19C 
10. Reduce i cubic foot to the decimal of a y 

Ans. .03705 

■ CASE- 4. 

To iij3td the value of any decimal, in known p; 

; RULE. 

tt Multiply by the highest name mentioned; 
off as many places from the right of the produc 
aw iA the given decimal. 
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2. Multiply the figures Aus cut off, by the next 
highest name; cut off again, and so proceed to d^ 
last, aod the thing ie dene* 



SXAMPLES. 



1. 



What IS the value of .875 of a -g? 
Operation. .875 

20 



17.500 
12: 



6.00a Am. tf^» 6^. 

2. What U the value of .375 of a ton? 

Ani. f€, 2f' 

3. What is the value of ^66666 of 3$^. fl4fib.f 

Am. YU9^^9^, 

4. What IS the value of .87 of a mile? 

Ans.^ 3Bfi. Hyds. oft. riru S. 

ADDITION OF IffiCmALa 

Addition of deetmah Is performed precteely as that 
of whole numbers; but the quantities roust be pro- 
perly ranked first, by placing utxits under units, tens 
Under tens, tenths under tenths, hundredths under 
hundredths, &c. 





EXAMPLES. 




Tons. 


Hhds. 


rds. 


Miks, 


164.0340 


SJS 


3,005 


.06 


39.17 


l.a.95 


4.2 


.004 


33.14675 


2.875 


5.1745 


.7$S 


18.875 . 


1.0875 


1.75 


.6025 


13.0875 


3.140675 


9.110335 


.90465 


9.0625 


1 .000425 


1 :.9d9425 


.6743S 



'T-W 
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MULTIPmC/VtZON OF EHB<?IMALS. l\Q 
. SUBTBACTipN OF DECIMALS. 

Subtraction of decimals 19 performed precisely as 
that of whole numbers; but care must be taken to 
place units under units, tens under tens, &c. as in 
addition. 



Tds. 


FweL 


Mies. 


Hhds. 


45.04319 


8*194301 . 


100.5 


13.75 


tO.95326 


2.009735 


.9125 


1.S75 



MM^a 



MULTIPLICATION OP DECIMALS. 

Multiplication of decimals is performed precisely 
as that of whole numbers; but there must be reserved 
in the product as many decimal places, as are con- 
tained m both factors taken together; aiid the thing 
is done. 



EXAMPLE^ 



' Multiply 6,75 



By 8.04 Or, 6-75 x 8. 04=5* 64.2 ^ Ans* 



2700 
5400 



>**■ 



54.2700 Here four decimal places are re 
served, because each of the factors contain two. 
Multiply 74*0475 .04375 .12345 

By .7546 .00388 .54321 



NoT£. When two decimal factors are such, that 
their product will not make as many places as are 
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contained in both factors, the defect must be made 
up by cyphers, placed do the left of the sigmficadt 
figurcfe.\ ' 

# ' ■ 

EXAMPLE. 

Multiply .f 254 
By .1234 
Operation .1^54x.l234=.01522756. 

The factors themselves make but 1522756, when 
multiplied, only seven places; which is supplied, by 
placing a cypher to their left, as above. 



To multiply^ decimals, so thsit the product shaU 
consist of a determiiiate number of places to the right 
of the decimal point, 

1, Invert the order of the multiplier, thus, viz. 
suppose it was 123> or 1,23, it must be put 321t or 
32*1 f and place it under the multiplicand so that the 
figure which stands immediately to the right of the 
decimal pomt, may be directly under the first, second^ 
third, &c. decimal place of the 'multiplicand, accord- 
ing as you wish to reserve one, two, three, &c. deci- 
mal places. 

2. Multiply as in common cases, with the follow- 
ing cautions, viz. When the units figure of the mul- 
trjilier stands under the units figure of the multipli- 
cand, multiply by it as in common cases; but when 
multiplying by the second, third, &c. figures of the 
multiplier, only multiply that figure of the maltipli- 
cand, which stands to its right, reserving the product 
in your mind, carrying to the product of that which 
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Stands immediately above it^ l from 5 to l^"*^, 2 from 
45 to ^5, 3 from 25 to 35, &c. placing the firsi figure 
of each product in a perpendicular line, uilder the 
right hand figure of the first product, and th6 thing 
»is done. 

EXAMFJLE. 

Multiply 12-345 by 12.345 and reserve in the pro- 
'^uct two and three decimal places. 

12.345 12.345 

543.21 543.21 



12345 


12345- 


2460* 


24690 


370" 


3704 


49' •• 


494 


6 • V 


61 



152.39 first ans'r. 152.399 second ans'r. 

These two examples are sufficient to illustrate the 
rule, which is very convenient in many cases; a few 
decimal pUces being sufficiently exact for practice. 

Note. The above rule is not always strictly true^ 
aometimes giving a little too much, and other times 
something defective; but the diiFerence from truth 
does not materially affect any result. 

DIVISION OF DECIMALS. 

Division of decimals is performed precisely as that 
of whole numbers; but care must be taken to point 
off as many decimal places^lp the right of the quo- , 
tient) as the divisor wants of those in the dividend, 

and the thing is done. 

■■■■■■' ' ' ■ . , ■ 

* The reason for carrying 1 from 5 to 15, 2 from 15 to 
£5, &c. readily appears in example 1; suth ailowanccf 
being necessary to restore what is lost by the revorsion 
*of the several products. 

L 
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EXAMPLES. 



1. Divide 3.74896 by •347642. 

.347642)3.74896(10.7839674- 
3 47642 



Here it is observable, 
that six places must be 
cut off to the right of the 
quotient, because the di- 
vidend conuins twelve 
places of decimals,which 
is the number contained 
in both divisor and quo- 
tient exactly. 



2725400 
2433494 

2919060 
2781136 

1379240 
1042926 

3363140 
3128778 



2343620 
2085852 

2577680 
2433494 



2. Divide 47.64-^64.74. 

3. Divide .34743-4-75. 

4. Divide 12345.-4-54321. 



144186 remainder. 
Ans. .735866 + 
.0046324 
. 22 7260 -f 



If we desired to divide any number, as 7393. by 

10."| ^ rAns. 739.3 

100. I 73.93 

1000. )>7S9S.< r.393 



10000. 
100000. 



.7393 
.07393 



It is only necessary to cut off as many decimal places 
to the right hand of such number, as there are cy- 
phers in the divisor, and the thing is done. 
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RULB« 

When you perform the operation to find the first 
figure of the quotient, let the remainder stand for a 
new dividend, without increasing it by. bringing si 
figure or figures from the given dividend; do so in 
each case, pointing off <Hie figure from the right of 
the divisor for each new dividend, observing at each 
operation, to carry the increase of the figures cut off, 
in multiplication, and the quotient will be had nearly 
true* 

EXAMPLE. 

Divide 14169.206623851 by 384.672158 
384.679158)14169.206623851 (36.8345+ Ans. 



> > > J > 



1154016474 

262904188 
230803294 

32100894 
30773772 

1327122 
1154016 



173106 
153868 

19238 
19233 



i 



124 
EXAMPLES, 

SHEWING COMMON PRACTICAL USES OF DECIMAI51 

1 . What will a piece of clotb^ containing SO yardsi 
come to at 23«75 per yard? Ans. g 187.50. 

2. What wiU 7 SO shtngles come to at Si 2- per 
thousand? An8« Ans^ S9* 

3- What will 15.450 feet of boards- come to at 
Si 5.50 per thousand? Afis. E239^7i 

4* What will 350 gallons of whiskey come to at 
g.r5 per gallon? Ans. 8262-50 

5. What will 200 bushels of wheat come to at 
Si. 60 per -bushel? Ans. S320. 

6* What- does the iaterest of Sl575 come to in 
one year, at 5, Siy and 6 per cent? Ans. S259^*8rf 

Opwation. 1575 x -05 ^=78.75 ') 

1575 X. 055= 86.62.5 V Ans. 
^ 1575 X -06 =94*50 J 

Note.' Decimal Arithmetic should be cavefuUy 
studied by every student that would be a man of bu- 
siness. It is applicable to almost all kinds of com- 
putations. Our money unit being in a decuple, or 
tenfold ratio, makes it indispensably necessary to be 
acquainted with decimals. A thorough knowledge 
of vulgar fractions should, be previously studied, be* 
ing the radix from whence decimals flow. 



RULE OF THREE IN DECIMALS. 



The Rule of Three in decimals is subject to the 
same rules as that of whole numbers^ 
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1. If 3^25/fr«.of flowr cost !9*SctSj wbat would a 
iMU-r^lii^S Sow coHie tp, ^h«( weig)^ b^^yg t^^^ 

^25 r. 196. :; 9>^ 

- - ... 9.5 a ■ ' • 



1. 



' J i • •» 



980, 



•J 



176>b 



* r 



T"T :/ .J ' 



/• ;; 3.25)1 86^QCai?;ri2*9-|rAT|S, 

.- . •'.-. :: . ":.-■• 1525v,ri '«..: ':•; ;.. 



I < ... . ; J , 



d275 



950 

650. 

■ ' - • . 

3660 

2925 



• w 



. 2* IfifS. .of a. ton of iron coat S80.50^ wbat is the 
mm of 9.5 tons? 

T, T. P, p. 

.75 2 9.5; : : 80.50^ : lbi9.66f Ansi 

3. If .975 of a pipeof wine cost B104.25, what 
would a ton come to? 

Pi. T. I>. D. 

:ST5 : I :: t04.-twr: 238.28^ Atwh 
4* •375 of a farm contained exactly 16O acres^ 
hpw many acres wpuld 4*75 such tracts contain? 

; '. \^ . # Ans. l?66f acres* 

• 5.. .062y> of. a carg4fpf.t/5a.cameiQJ5lQO; required^ 

4lie aiMun^ G^ jths \^l^le. . ,- Ans. Si 600/ 

, '6.' If a foSXi upl^Dii .125 Qf Ki^ estfjte ji^ 2*5 years, 

'how long will the whole l^sj^ hiin? .. Am> ^ yean»r 



p 



K 



CIRQUL ATING I»CIM ALS. 

A circidating dectmal is, in other words, an inde- 
Cermtnate or unltmited decimal^ represeatiDg only aa 
approximate valae for the vulgar fraction from which 
it arises^ and is of such a nature, that it will some- 
times repeat the same figure continually, or repeat 
every second, third, &c. in the same manner; from 
which arises the doctrine of simple, compound, and 
mixed repetends; similar, dissimilar, and contermi- 
nous* But as these quaint distinctions serve more 
for curiosity than real use, I shall content myself with 
barely giving some of the most prominent definitions. 

The following fraction represents 
A single repetend, •033339, &c.* 

A compound repetend, •123123| &c. 

A mixed single repetend, •083333, &c« 
A mixed compound repetend, .735145145, &€• 

Similar repetends whi«h begin at the same place, 
are said to be conterminous. 

•333 &c. and •111 Sic-are similar repetends. 
•333 &c. and .083 &c. aire dissimilar. 

Note. It is generally time to stop, when any de- 
cimal whatever, of any <hape, runs to six places; 
being sufficiently accurate for aU practical purposes. 

Note %/ In calculations, where circulates are 
concerned, the first repeating figure is frequently 
marked with a dmh drawn across it. 



H-** 



* It maj appear strange to a stadent. to bear it rotind- 
1 V maintainea, that it is possible to shew the precise sum 
qY a progression which consists of an infinite ntrmber of 
terms, when no one in emtence can have a distinct idea 
of the magnitude of such a ntimbfer. |, reduced to a de- 
cimai, wiTl^ mn on for ever, .338, &c. constantly ap-> 
^roaching its altinate, without b^iOg able tocome up. 
'lenee a faint notion of infinity . . . 
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MUBLB BULB OP THREE. . 

1« If 0^60, in .^5 year, gain 24.5 interest, what 
[principal will give 89* in .25 yearf Ans. 8600. 

2. If 40 men, in 19*5 days, earn S$60«5; how many 
,snen, in^O days, will earn iiSS-^^l Ans. 100 men. 

3* If .12 Jsnen mowed t5»5 acres pf grass, in 15.5 
hourst how, ix^any acres may be inoW^d by lOO men, 
in %25}i6}ir9i ' Ans. 18.75 acres. 



. V« I 
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sxtB^isyE ATmtiws. 



Such as Irefwmly occur vk bank^ and other large 
monied bsiatdidmieAtSi : 



4tl9LB. V 



Add eaclr column by Itself^ and place the respec- 
tive tsiggregates in such oi^r, that units, tens, hun- 
dreds. Sec. jiiay sts^nd iff their proper places; lastly, 
add ^faose aggregates together, and you have the 
whole sum. - 






•) 



EXTENSlVfl ADDITION^i 

:...."u"i '*x*kH».yjfi.r-,a 

, 27464. 1& ....'^ ' 

1 76*44 

. 3pQO.oq: , Nqte. It wUl be much 

199.99 ' more corirantfnt* to*usc 

\ , 5000,7^ ; this metMod of additioii 

[' y ^ [ *;' 800.75 ,. . for large ^ccouitdir be- 

. i 900.64 * 1 cause, if ^A'^rtor^ bt^ 

. , . ^ , , Jl80X>-76 ' . fnade in the 'suinn^ing 

,, * ^r o * 1^98/5.75 " of any ijkrtic|llar\ cq- 

160.75 lumn, it ifnayte detect- 

87«45 ed witKoat interferifig^. 

16.75 . _ or ^ dependance on any 

«000.0a ' ^ t>f "ftke-^ther columns; 

7$0>7S and it makes no differ* 

75.68 ence whether we begin 

vu . .lij I: \i0O^seL i,:^ stthfiiPig^AMfl^orthe 

1 74.60 left^xff tiia mUdUvf 

72 ft^wm of first column, 
ass sum of second column*^ 
mmm of thh*d ^ctomw * 
a»stfm of fourth cc^umo^ ' 
avsum pf fifth column* < 
OB sum of sixth colunuu 
ssum of seventh, colunm.. 

250355, 72 as sum total. 

The use of the preceding method of addition in^ 
bank accounts. 



72 


90 


■ :-4ft •• 


. 70- i . 


s&,, .• 


1 • '• • 



EXTENSIVE ADDITIONS. 
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mAmounts of 
notes* 
353000. 


Discounts for 
60 days. 
232. 


Proceeds of 
notes. 

22968. 


1800. 


19.20 


1780.80 


450. 


4.80 


445.20 


1106. 


11.80 


1094.20 


500. 


5.33 


494.67 


600. 


6.40 


593.60 


750. 


8.00 


742. 


800. 


8.53 


791.47 


900. 


9.60 


890.40 


1000.- 


10.67 


989.33 


1200. 


12.80 


1187.20 


1500. 


16.00 


1484. 


100. 


1.07 


98.93 


150. 


1.60 


148.40 


200. 


2.13 


197.87 


250. 


2.67 
.30 


247.33 


6 


30 


20. 


63. 


61 . 


61 .. 


66.. 


77.. 


8 • . . 


8 • • • 

• 


117... 

69 ... . 

Its 6 


143Q6. notes. 


» 1 52.60 discoui 


) 


eeds Sc discounts 


14153.40 proceeds. 
152.60 diacounts. 


Am^t of proc 


. 14306.00 

• 



^ The nature of the above account is such, that the 
sum of the left hand rank, viz. the amount of notes, 
must be equal to the sums, both of discounts and pro- 
ceeds, exactly; else the additions are not right, for 
they prove each other. If any errors arise, they may 
be readily discovered, without adding the whole to- 
gether, or without a dependance on each other, as in 
the common mode. The error, or errors, may, per- 
haps, be discovered in going over but one rank of the 
figures, which may be mostly known by iiispection^ 
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PRACTICE. 



Practice * is a commodious method of casting up 
accounts, principally by short division and addition. 



RULE. 



1* Prepare the given price, if under a ^^ jS, &c» 
by dividing it into aliquot parts; divide the given 
quantity by those parts, add the quotients together^ 
and the thing is done. 

2. If the given price be above a ^g, 2, Sec. multi- 
ply by the whole part, divide by the aliquot parts of 
the remainder; add as before, and the tlung is done. 



PRACl'iCE TABI.Fi. . 


Aliquot parts of id. 


Aliquot parts of l»^ 


J = J 


&d. is s i 


4 = 4 


4 = i 


* 


3 = i 


Aliquot parts of i^g. 


2 - i 


s. d. 


li =,J - 


io =4 


1 =tV 


6 a = i 




5=4 


Aliquot parts of a j5» 


4 = i- 


50c<f . s i 


3 4= T 


25 =: ^ 


2 6 = '4 


20 = ^ 


2 = tV 


12* = \ 


18= tV 


10 - tV 


1 = ?V 


64 = tV 


6 = tV 

4 


33* = * 
374 = 1 


8 = A 


4 = tV 


62J = 1 


3 = tV 


7S =. i 


2 = TTTT 


87-* = \ 


1 = ILiT 




• 





PRACTICE. 
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Aliquot parts of i C. 
fiqrs. « § 

1 =4 

14/*. = T 

16 == 4- 
8 = Vt 



Aliquot parts of jC. 
28/i.s= I 



14 
7 
8 
4 
2 
1 



= i 
1 

1 

= T 

1 



EXAMPLES. 



1, 3400/A. at irf. per lb. 



i 


i 




12 




2|0 




• n 



3400 



850 



7l0 10 

£3 10 lOAns 
Answer. 
S. 4074 at id. gg8 9 9 
S. 9477 at J. 29 12 3J 

4. 17040 at U. 88 15 

5. 34783 at licfs. 8521, 74i 



6. 14740 at 15. 

7. 7444 at 2. 

8. 4798 at 2J. 

9. 1994 at 2i. 

10. 1964 at 21. 

11. 1739 at 3. 

12. 994 at Si. 
IS. 1876 at 3i. 



257, 95* 
148988 
107, 95i 
49,85 
54,01 
52,17 
32, 30i 
65, 66 - 



14. 1775at3jtJts. 

15. 9874 at 4. 

16. 887 at 4i. 

17. 7467 at 4i. 

1 8. 964 at 4|. 

19. 1740 at 5, 

20. 944 at 5i. 

21. 1888 at 5i. 

22. 799 at 5}. 

23. 18740 at 6. 

24. 4746 at 6i. 

25. 7443 at 6i. 

26. 7432 at 6 J. 

27. 6749 at r. 

28. 789 at 7J. 

29. 674 at 7i. 
SO. 4546 at 7|. 
Si. 8742 at 8. 
32. 9400 at 8J. 
S3. 7775 at 8^. 
34. 10409 at 8J. 



Answer* 
866, 56* 
394, 96 
37, 69 J 
336,014 
45,79 
87,00 
* 49,56 
103, 84 
45, 94 J 
1124, 40 
296, 62i 
483, 79J 
501,66 
472, 43 
57y 201 
50, 55 
352, 31 J 
699,36 
775, 50 
660, 87J 
910,781 



* These examples will all answer for English money; 
and in mj opinion, it would be well to cause the student 
to resolve them for both English and Federal money. 
For the examples done above for Federal money, the 
quantities may be multiplied by the whole parts of the 
price, and parts taken for the fractional; the sum then 
divided by 100, or by having two places to the right cut 
off for eentS; the answer is had. 
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PRACTICE. 



S5. 9874 at ^cte. 
36. 7432 at 9*. 
S7. 1149 at 9i. 
38. 13470 at 9}. 
59. 8747 at 10. 
40« 14090 at lOi. 
41. 1714atl0i. 

1. 5047 at eiets. 



Answer. 
g888, 66 

687, 46 

109» I5i 
,32iJ 

874, 70 
1444, 22i 

179, 97 



1313 



Answer. 

42. 987 at 10|c^s. S106, lOi 

43. 674 at 11. 74,14 

44. 1664 at lU. 187,20 

45. 17400 at 111. 2001,00 

46. 1999atlUd.»g97174} 

47. 20000 at 12. 500 00 O 



^*«tV 



5047 



2315,43} Ans. 

Answer* 



2. 79480 at lOds. 87948,0(^13. 17404 at 75. 13053,00 

3. 19404 at 12*. 



4. 74603 at 18i. 

5. 14404 at 5^5. 

6. 17467 at 31*. 

7. 16740 at 37*. 

8. 12404 at 43J. 



2426, 00 
13988,061 
3601,00 
5458, 431 
6277, 50 
5426, 75 



Answer. 

9. 174a4at50cfs. 88702,09 

10. ?40e4at56i. 41627,25 

1 1. 9474 at 62i. 5921, 25 

12. 19474 at 68 j. 13388, STi 



14. 9467 at 81*. 7691,93} 

15. 19474at«7i. 17039, 75 

16. 19467at 931.18250,31* 

17. 14040 at 1.6*. 14917,50 

18. 7440atl.l2i. 8370,00 

19. 6094 ^t 1.25. 7617,50 



If the price per yard, lb. &c. be any even number 
of shillings, the amount is had by multiplying the 
number of things by half the given price, doubling 
the first product for shillings.* 

* The reason why we multiply by half the number of 
shillings in the given -price, and double the first product 
ibr shillings, is easily discovered in the following exam- 
ple, viz. Let 1762 things 1)e given 4it 4 shillings each, to 
find their price; l76isJx4=7048, which divided by 20, 
gives 1^352 8s. the price of the whole: bur if we had iust 
multiphed by 2, half the given price, doubling the first 
product for shillings, we have obtained the same thing 
without dividing by 20 at all, thus: 

17^2 
2 

ggS52 8 Answer as before; 
which Is nothing but multiplying by -1^=^; f^^ 1762 x 
^4^=l762XTV=17e2x^=3g352 8 as above, the second 
equalitj being that upon which the rule is founded. 



TARE AND TRET, 133 

Given, irC 3yr*. ai/ft. of ifon at ^§2 9^. 6d. per 
Cwt. 

s.d. C. q. Ibk q. 0s.^ 

6 8=i 



1 8 = * 
10= J 



17 3 21 2=JI2 9 6 
2 9 er 

l5=:jll 4 9 

34 14.= 4J 12 ^ll' 

5 13 4 7^i 6 2i 

18 4 ''3 1 



14 2 



2=1 1 2 lO ^2 '6 41 Price of 

2 = ^ J 2 10 3j'r*.2l/*. 

2 6 4J 



^^44 7 10§ Answer. 

'From the number of examples already e:thibited, 
ail other cases in which the rule of Practice b neces- 
sary, can Hbe eaafily resolved. 



TARE AND TRET. 



Tare is an allowance m]zide by the seller to the 
i)uyer, for the weight of the case, cask,&c. in which 
the goods are packed; reckoned at so much per casfc^ 
or at so much per cent, according to the nature of 
the goods. 

Tret is an allowance made on sotne articles, on 
account of waste^ and is deducted from the SuMe* 

Suttie is the weight which remains after Tare it 
deducted. 

Nett weight is the quantity to be setded for after 
^U deductions are made. ^ -> 

M 



134 'TARE AND TRET. 

TABLE dF ALLOWANCES, 

ESTABUftBED BT ACT OF OONORESfi. 
FOR DRAFT. 

Oa any quantity of lOO or lis/*. - itt. 

Above l6o/i* and under 200/^. - 2 

200 300 - 3 

300 1000 - 4 

1000 1800 - 7 

1800 or upwards, - - 9 

TARES. 

g 

On every chest of bohea tea, - foU. 

Half do. - * - Z6 

Quarter do. * * * SO 
A chest of hyson or green tea, of jolb* and 

upwards, 20 

A box of other tea, between 50 and 70lb* 1 8 

If 80 20 

From 80 and upwards, 22 
On all other teas, according to their actual weight. 



per cent. 
On cheese in boxes, 20 
On chocolate in boxes, 10 
On cotton in bales, 2 

seroons, 6 
On indigo in barrels, 12 

other casks, 15 

seroons, lo 

On pepper in casks, 12 

bales, 5 

bags, 2 

On shot in casks 3 

On all other goods, according to the invoice, as ac* 
tual weights 



per cent. 
On coffee in bags, 2 

bales, 3 

casks, 12 

On sugar in casks, 12 

boxes, 15 

bags or mats, 5 

On cocoa in casks, 10 

bags, 1 

On pimento in casks, 16 

bags, 3 
On cheese in baskets, 10 



I 

f 

TARE AND TR^T. 155^ 

CASE 1. 

INVOICE TAKE. 

Add the gross weight into one sutn^ ^nd the tare 
into another; subtract the tare irom the gross; the re- 
mainder is the nett weight. 

BXAMPL'B* 

Required the value of 4 casks of merchandize, at 
68|cr^» per li. number and weight aa foll9WS: 

C\ q. lb. lb. 

No. 1. 4 1 10 tare 36 

2-3 3 2 39^ 

3.. 4 O 19 32 

4. 4 O O 35 



1:6 1 3 132= whole tare. 

4 



65 

4 



260 

7 

182a 
132 

1691 neat at 68 |c^^. comes to 

2ll62,56j. Ans> 

CA8B 2. 

When tret is deducted from the gross weight, add 
the gross as before; then carry the tret under the i| 
^ar^, and. subtract the sum of both from the gross. 



I 
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TARE AND -TRET. 



EXAMPLE. 



What is the value of 2 Hhds. of merchandize^ al- 
lowing \lh. tret for every Crj^t.^\x\. of the gross^ at 
iSf 56 per Cwtr, weight as follows? 

C. q. lb. C. q. lb. 

No. 1. 10 1 11 tare O 3 20 
Nb. 2. 11 O If 3 14 

21 i tret. 

Gross, 21 2 O at lib. — - — 

1 3 27i 1 3 2r4sumoftare 

- II and tret* 



^0»i 






19 2 
3 56 



oa 



qrs, 
2«if3 56 



57 "1 
9 50 I 
' 95 J. 
19 



69)43i Ans. 



Price of 56} 1 79 J J 



1 78 
^ IS 

l,79rp«c« 
of 56j/>' 



CASB 3. 



When f^et is allowed after the^cr^ is deducted, 
which i& generally at 4ilb. on every i04/*, or ^V pa^» 



* , 



\ 



^.*-» 



/ * 



■;t 



TARE AND TRET. 



137 



EXAMPLE. 



What cost S packs of wool, gross 21 C* Of. 8l&. 
tare ^8li. per pack, tret 8/6. for e^ery sCwt* at. 
il3j60ptT Cwt.i 

a q. lb. 
5 packs 3s 2 1 O 8 grossk 
^X28= 1 1 Otare. 

8/(&.»7Y|l9 3 ssutde. 
1 244 



50e=:Jli9 1 lll^Bcat; 

13 60 \q. 



1 

7 



10= 



\\ 9 50 






247 7/*. 

1 90 i^\ 

4 73f price of If • 11/6. 



13 60^ 



3 40 
85 
42| 
6 



8263 13| An8« 



4 73^ price ofT 
Ijr.ll/**- 



CASE 4* 



When the tare is rated at so much per cent on the 
gross^ multiply the £^oss by the tare per cent, and' 
'^v\Ae)ay 100 for die tare; then calculate the amoimt 

before.. 



4^ 



;' 






138 PRACTICAL EZAMPCSS; 

* 

BlULMPliB. 

What 18 the rzhxt of \sHhds. of Muscpv<do su^ 
gar, weight gross 68^. tq* 2li^. tare 12 per crent, at 
lAfiU* per lb, 

C. y. lb. 
68 3 21 
68 
68 
6884' 
21 

7721 XtVv- 926 52 /*♦ tare.. 
986 5i2 deduct 



6794 48 
14 



B951, 22 71 Ans. 



PRACTICAL EXAMPLES; 

SHEWING THE VSB OF DSOIMALS. 
BNGUSH MONBY. 

As 20«. make a £, and 10 divides 20, giving^a' 
quotient of 2, 18«« aress.9 of a £, for |3rps.9; hence 
then the following table will naturally arise, viz. 

19*.* 18*. 17*. 16*. 15*. 14*. 13*. 12*. 11*- 

.95de. .9je. .85je. .sje. .75je. .7je. .65de. .6je. .55de. 

I ■'■ I ' ■ ■■ II ■ >■ I ■■ I ■■ I 111 I ■■■ I 1^ I II > 

* Any number of shillings divided by 2, and a point 
placed to the left of the quotient, in unit's place^ will 
give the decimal of a gg.=»iai value to those shilling^; if 
one shilling, a cypher must be placed next the decimtl 
point; . then to take the aliquot parta of the deeimal of a 
shilling; the decimal of any smaller pact is^ easily obtained* 



1>RACTICAL EJLAMPlSa. 13* 

^. 9S, Bs. r*. 6«. 5*. 4«. 3*. 2*. 
.S£. ^& .4£. 'SS£. .3£. .25£. .2£. .15^. .1^. 

1*. 6rf. 3«/. l^*/. i^' 

.OS£. '02S£. .ai25£. .00625^6. .003125£. 

^. « .0010416 4- £• J* = .0020833^. decimals. 

If we now desired to reduce any number of shil- 
lings, pence and farthings to the dceimal of a £. it» 
easily done by the above ttble^ 

t 

BXAMPLE. 

Let It be required to reduce 19s. lliit to the 
decimal of a £. ^. • ^ r 

3 =.0125 = i 11«*- 

U =,00625 , = T •*" 

I =.003125 =tV ■" -.Q 

4= . 0020833 J=,^t 47 + 2'g.04y 

.9989563 J Ans. little too much. 

The pence and- farthings reduced to fertj'«»88/'n- 
oreased by 1, when the farthings exceed 12, and by 
2. when they exceed 37, comes near enough the truth- 
for practice. They occupy the second and third 
places of the decimaU 

6icts. «*«oeQ5. of a dollar. 

10 =*•! of ^dollar. 

IS J «i.l25 of a dollar. 

5ja «-2 of a dollar. 

25 «.25r ef a dollar. 

SO «*«5 of a dollar. 

Si, 231 Si .2^7^ 
If one had o9casion to calculate interest 1^)0^^^^^ 

sum of English 'money, it ^^-^/^^mn^Ten?^^^^^^ 
done, when it consists of pounds, shillings, pence ana 



140 PRACTICAL examples: 

farthings, by first reducing the . shillings, &C to the- 
decimsd of a pound: but as interest has not been yet. 
discussed, we shall not o£fer any thing more upon 
this head. 

Multiply 5£* 17s. 6d. by 7£. 12«* 6^. 
ir^.ss.SSdB. S.S7S 12*.=.6 

ed. = .025 7.625 6rf. = .025 



•875 44.796875=* .625 

decimal part of £4^ 15 li| decimal part 

multiplicand. of multiplier* 

If the price of 900 tons of iron was demanded 
when the ton sold for 39£. IBs* 9d' how'should'we 
tell it? Thus: £39 

.9 as decimal, of 18^.. 

•025 s decimal of 6^.. 

•0125 3= decimal of 3^ 



39.9375 
900 



35943. 75.00a^5943^. ISs. O^.-Ans* 
Required, the price of 1700 tons of pigs at 13dg< 
19*. erf. per ton,. ^X3 

•9if sas decimal' for 19*, 
•025s:£d^cimal for 6d. 



•!•■ 



13.975 
170^ 

23757.500=dB23r57 10 Ans. 
Required^ the price of lOOO barrels of oil, ati 
S& 19^. 3rf. per barrel. £S 

.95 av decimal for l9f» 
.012ifadecimalibr 3^ 



•MM. 



5^.9625 

1000 

596a.5000a=ie5962 10 A. 



PRACTICAL EXAMPLES. Ul 

ASSESSMENTS. 

QR J^IETHOb OP LAYI15FG TAXES. 



&ULE. 



. 1 . Divide the cents in the amount of tax to be 
raised, by the amount of dollars in the whole valua- 
tion, and the quotient will be the proportion for each 
dollar. 

2. Multiply each man's valuation by the propor- 
tion which >the dollar pays, and the thing is done. 

EXAMPLES. 

1. Suppose that the valuation of property in a 
township amounted to 0400000, and it was required 
to raise from this amount a tax of 84000; how much 
should each dollar of the valuation pay? 
Valuation. Assessment. 

400000 : 1 : : 4000 : TVTV^=""^^T7ir=»l^'' 

2. Suppose the valuation was 850000, and tax to 
be raised, 8700; what should the dollar pay? 
Valuation. Assessment. 

50000 : 1 : : 700 : -gH^v^i^ict.^m. Ans. 

By multiplying every man's valuation, by the pro- 
portion which the dollar pays, the product 10^ be 
the amount of his tax* 



APPORTIONING OF ASSETS. 

Where there are several creditors, each having 
demands against one; but the effects of the debtor 
not being equal to the sttm of the respective debta; 
how to apportion the amount of said effects, or to 
set out a proper share to each creditor. 



1 

I 
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BUL£» 



1. Divide the whole amount of the effects, by the 
whole amount of ctehts^ and the quotient will g^ive 
the part that each dollar should pay. 

2- Multiply each creditor's part of the whole debt, 
by the part which is found for the doUar, and the 
product will be the proper share for such creditor* 



BXAMPIiES. 



1^ Suppose A Qwe& to B isoo^ 

to c roo. 

to D 900. 

to E 1000. 

and to F 1900* 



In all 5000* 
jS^d A is worth no more t^an SSOOO;- what portion 
of this sum should each creditor have? 

Operation, 500O :^1 s: 3000 : |$^^«:|^60c*^ 
the part which the dollar pays. Then, 

500-X .60«: 300.= B's parL- 
700x.60=s 420.=^e'8.. 
900X.60« 540.s^D's. 

iooox.6o=s« eoo.«:E's. 

1 900 X -eOss: 1 140.=r: F'S. 

3000. Proofi.. 

2« Suppose two men, A and B, purchase a plan- 
tation between them from G^ co&taining 200 acres of. 
land, for S30 per acre; A agrees to take a divide of: 
the land (being the most valuable part) at 234 per 
acre, and fi the remainder, at $26 per acre; when 
they ascertained their respective quantities of land, 
it was found that A's part contained 90 ticr^ and of 
course, B's 110 acres. How much must each^raa& 
pay, so that the whole purchase money may be made, 
up? 
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Purchase money =s 26000* 
A's parts 90A. at 34=^3060. 
B*8 «:110 at .26=2860. 

Acnbudt of bodies S5920* 
ZNow we see that $5920 waAts 28^ of being enough; 
how much of this sum ahc^ald each of them pay ia 
order to make up the whole? 

■ Proof 80 



SIMPLE INTBREST. 

' Simple Interest is the premium or hire which the 
borrower payslhe lender, for the use or loan of money* 

The BQm lent, is called prindpaL 

The premium or hire, interest ^ or rate per cent. 

The sum of principal and interest, amount. 

Interest for 1 . for i year, ratio. 

Interest upon interest (generally calculated upon 
principal and int^est both) is called compound in* 
terest. 

Multiply the principal by the rate per cent and 
time, divide by 100, and the thing is done. Or mul- 
tiply by the ratio,^ which is the most simple. 

• When glOO or -glOO are hired one year for 86 or 
lg6 (or any other sum) giOO ^ 81 : : 6 : .06cts. the in- 
terest of gl. for 1 yearsssratio; hence it is plain, that if 
any number of dollars be multiplied by .06, the product 
will be the interest of that sum For a year; or if any sum 
be multiplied by 6, and divided by 100, it gives the same; .^ 
for' the interest is the -^ or ,V P^^ts of the principal, J 
when the rate is 6 per cent^ and time) 1 year. 
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SIMPI^ INT%B£ST. 
TABLE OF RATIOS. 



.075 

•0775 

.08 

.0825 

.085 

.0875 

M 

.0925 

.095 

.0975 

.1 

.125 

.15 



1 


.01 


4i- 


•0425 


7i 


H 


.0125 


4i 


.045 


. ^j 


U 


.015 


41 


.0475 


8 


11 


.0175 


5 


.05 


8J 


2 


.02 


525 


.0525 


8J 


2* 


.0225 


5.5 


;055 


8j 


2i 


025 


5i 


.0575 


9 


&i . 


.0275 


6 


.06 


W 


3 


.03 


6i 


.0625 


9i 


Si 


.0325, 


64 


.065 


9i 


3i 


.035 


6J 


.0675 


10 


3J 


.©375 


7 


.07 


lOi 


4 


.04 


7* 


.0725 


104 



EXAMPLES* 



1. Find the interest of 8375^ 50 for one year, at 
6 per cent. 

Operation by rule 1st. ?I£li22i5«22» 53 Ans. 

100 

Operation by rule 2d, 375, 50 x .06=22, 5300 Ans. 

2. Find the interest of 375 jS. 13«. 4i. for a year 
at 6 per cent. 



By rule 1st. 

375 13 4 
6 



100)2254 00 



By rule 2d. 

de375 13 4 

«= 375 .666 + 
.06 



22.53996 
or jg22.54 verj" nearly. 



22.54= 

£22 10 9| _ 
The difference arising from the defect in the deci- 
mal «666+ being something less than izs, 44* 
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CASS 2. • . . 



To fintd the interest of asy sum c£ mdney for years 
•and months. 



i HUlE. 



r 



Find the interest first for one year^ nuilttply this 
by the immber of y^ars, take parts of the first year's 
interest for the given months, add. >the: sum, c^ those 
parts to the interest Ifor years^andthe thiag iVdone. 



i 
EXAVFLBS. 



1. Find the interest of 81740) 40 for three years 
and nine months, at 6 per cent. 

S5l 740.40 
.06 

M. 

6=3)104.4240 



313.272 

3=sj) 52.212 

26.106 



Ans. 'g391*»9 



N 



'J 
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2. Find the interest of dfid940 17s. 6d. for three 
ytUTBj nine months and a haif, at 6 per cent. 

6 .a6«5 ratio; 

M. ^ M — 

. f«i)236-45250 

3 



6»i)236.45 5 

3 



W9»S5 15 O 
3tee 1)1 18.23 12 d 
f«»^) 59;11 6 3 



ro9.35r^ 

3*« 1)1 1«. 22625 
|«f) 59.113125 
9.8521875 



^8896.54 18 l^ 
20 

^•10.98 
12 

dAi.77 

4 



je896.5490625 
20 

^*10.9812500 
12 



^•11.77500 
4 



;r9.3*10 <yr^.3. 100 

Ans. M96 tOs. tld..^.lfrs. 

CASE 3. 

To find the interest of May sum of money for 
yearS) months and da3rs. 

BULE* 



Find the interest for the years and months, then 
say, as 365 : the given days : : the interest for one 
year to the interest required. 
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KXAMVlfe. 

♦ 

1. "Find the interest of SlOOOOOO for l^yes^r, * 
monthfy and 19 days, at 6 per cent. 

loooood 

.06 
M. 



6«, 

1 



60000.00 
30000 



1 

D. D. 15000 

365 : 19 :: 60000 : 3123.281 + 



S108123.282 Answer. 

If the above example had been calculated by the 
method usually practised in business (as shall be 
ahewn below)' a verjr material error would have re- 
aultfed. 



» • I lit f 



•06 



3 aei 30000 



15D.«i 

1 -* 



15000 

2500 

500 

J66| 



2l08166.66| 

The interest found by the second method is too 
targe; the difference being 043.38. This method of 
ealcidation is therefore very unsafe for large sums^ 
being founded on dte supposition that the year con- 
sist, of SGS^dvfs^ 
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TABLE OF DECIMAL PARTS OF A YEAB, 
BqUAL TO ANT NUMBER OF DAY3« 

^VVVVVVV%/%.VWVWVV%/VVVVVVV\<VVVVVVVV\/V»i»>VVV%»%/V»<VVVVM><fc.VVVV%/lt ^ 



I Days 

2 
3 
4 

^ 

6 
7 
6 
9 



Decimal parts 
.00274 
.005479 
.008219 
.01O959 
.013699 
.016438 
.019178 
.021918 

I .024657 



Days Decimal parts 

10 .027397 

20 .054794 

h30 -.082192 
40 . .109589 
50 .136986 
60 .164383 
70 .191781 
80 .219178 
90 .246575 



Days. I Decimal parts 



100 
200 
300 
365 



.273973 

.547945 

.821918 

1.000000 



i^ year 



.25 

.5 

*7S 



2< Find the interest of 8754070 for 2^ years 11 
months and 23 days^ at 6. per cent, by the help of the 
preceding table'. ' * . 

754070 X .06=45244.20= Interest for 1 y^t. 
45244.20X2=1^904818*40=2 T. 
45244.20-4-2=^2622.10= 6i!f. 

4i5 244.20-^3 = 15081 .40=4>l£ 

15081. 4o-^4 gg arto.ss^iM. 

.054794+ .008«i9x 45244-26= 26!io.9ai«=23<t 



8l34at^3.-23r Ads. 

The same calculated otherwise. 

Thus: 754070 

.06 



96S 



D. 
23 



• • 



90488.40 for 2 year&» 
22625t.l0for6 mp. 
1 ilft asp i) 1 508 i.40 for 4 mo. 
3770.35 for 1 mo. 
45244*20 : 2851.00 for 23 days 



0134813.^5 Ansirer^ 
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The interest of any sum of money may be bad^. 
when the fate per cent is aix, by multiplying the 
given principal by half the given months in time, and 
dividing by 100; or by muUtpljrnig by the rano of- 
half the given months to 100«* 

Or, $754070 

17.5«half the number of months in 
■I 2 years and 11 momhs. 

1 28191?^ } ^ '''^''^^^ *^'* ^ J"**"' ^ ^ "*^- 
2a^i 3»45244.20K7VVi<^^- ^^^^^' 



8134813.25 Answer. 

What is the interest of dS3 75 17^* 6d» for 3 years, 
7i months, at 6 per cent per annum? 

375 17 6. Multiplier for 6il!f- as 3 

6 do. for lM.9s:i 

do. for |il!f.a:i 

Or the interest o£ iJff. may 
be had by taking i of the inr- 
terest found for a month. 

lJlf.a»J)375 17 6 ' 

3 



2255 5 







3 


6765 15 





1409 10 


7i 


;g81, 75 5 


7i 


20 


- 


^.15,05 




12 





1127 12 6 
Jilfc=i) 187 18 9 
93 19 4} 



1409 10 74 



d. ,67 

4 

yr^. 2,70 Ans. jeai tSs, Od. 2.7jrs, 

1^ ■■ I ■ i«ii I , • ,1 Ill — » > I I ■' 

4 * Let us suppose 8100»principal, S^^scits interest 

\i for 1 year s^ 12 months, P any other principal^ and T any 

_ 6P , ^ 6fiT 

^ other time, 100 : 6 :: P : -jgjj andlSw. : T :: j^ 
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2« Find the iaterest«of 3400 dollars for 19 montk^. 
at 6 per cqit. 

Operation. ^^QQx^-^ ^323. Answer* 

100 

*But since lOO : 9.5 :: 1 : .095i the same result 
is had by multiplying,, by ,095; 

3400 X •095 s=S32S«000, the same as before. 

^ntere^ calculateib its t^^oviblU ^uleof 

Find the interest of 940 dollars for 29 days, at 6 p« 
cent per annum. 

Ds Days* In* 
Say if 100 .. 365 •• 6 
940 . . 29 . . 

Operation. iOO^x 365)940 x 29 X 6(4.48.3 + ^* 

It is a custom with merchants to calculate iaterest 
on aU- balances which remain due upoa credit sales^ 
after a certain time. Generally, credit extends to 
two, four, and six months. After these periods of 
credit have gone round, interest is calculj^ted for the 
time which elapses between that and the time of set- 
tlement, also upon each intermediate payment, from 
the time when, miade to that of settlement*^ 

A purchased goods to the amotmt of 3^40 dollars, 
at 2 months' credit, 5740 dollars at 4, and 7500 dol- 
lars at 6 months; date of purchase, April 1, 1820' 
On June first, paid l9r5*dollars, September l,4000i 

* This is the same thing as multipljing the principal bj 
fcalf the time in months, and then dividing the result b; 
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dollars, January 1, 1821, pwd 3000 dollars. On 
April 1, 1821, settled and balanced accounts; how 
did it standi 



DucJane 1,1821, 88740 
Paid same date, 1075 

1765 
Int. for SM. due,. . 26.47i 
2d. payment due, 5740 
lilt, for IM. ducv 2^.70 



Paid Sept. 1. 

Jan. 1,1821. 
Interest for 4M» 
Oct. 1, due, 
Jan. 1, 18£1, I 
Intvdue for SM. y 



7560.17* 
4000 



But if interest had been 
reckoned on the pajments, 
how would the account then 
tiave stood? 



3560a7i 
71.20 
7500 



112.50 



11243.87i 
Paid Jan. 1^1821, 3000 



April 1,1821, I 
lht.for3JM!;due,5 



Interest OB 

for lOmc^nths, 
Interest on 

for 8 months. 
Interest on 

for 6b months, 



3740 

187 
5740* 

229.60 
7500 

225 



1*11 1 ■■ 



yV»mtofdebt&int.»17621.60 

Interest 10 months, 98.75 
2d. payment Sept. 1 , 4000 
Interest 7 months, 140 
Sd. payment Jan. 1, 3000 
8243 87^ [I'^terest 3 months, 45 



Due at settlement S8S67.53i 



•*lst. method, 8S67.5$i > 
2d. method, 8362.85 S 



Defference, S4.68i 



17621.60 debt. 
9258.75 credit.. 



2 8362.85 balance by second 
■ method. 



• The first method gives an advantage to the creditor; 
because the payment is always applied ftrsito discharge 
the interest, and then to the discbarge of .the debt, as, m 
justice it ought; because the money* was not paid when, 
due. The interest is therefore due at any time. 
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Having said what I consider sn£Eicient upoa -the 
calculation of common or simple interest* I have aub- 
joined something upon bank interest* 

The mode in banks, is to calculate their kiterest 
Bpon the month of 30 days. Finding the interest of 
tne sum, from the date of the note to the time it be- 
comes due, including the days of grace (which are 
generally three,} the interest thus found, is called the 
discount. A note dated on March 5th, drawn for 
60 days after date, would actually expire, or become 
due, on the 4th of May; but the bank granting three 
days of grace, causes it to fall due on the 7th of May; 
which is the day that will be marked on the notice,, 
that is always given to the person for whom the note 
has been discounted. A similar procedure takes 
place: let the note be drawn for any number of days- 
whatever, on the renewal of the note the first and last 
days are both included; which makes, in addition to 
the three days of grace, another day; (that on which 
the money is paid to the drawer, being recognised as 
a new transaction.) If a note is drawn for 30, 40y 
60« &c. days, interest must be calculated for 34, 44^ 
^4, &c. days; which plainly shews, that banks have 
more profit on notes renewable eyery 30} 40, &c. 
dayS| than 60, 80, See. 

As 100 dollars gives 6 dollars interest in 360 days^ 
it will give a proportional interest for any other 
number of days, of which 360 is a multiple. 

8)00 for 360 days, gives 6.00 
100 for 180 days, gives 3 
100 for 90 days> gives 1 
100 for 60 days, gives 1 .00 ^^ | 
100 for 30 days, gives 
100 for 15 days, gives 



1 .00 f«5 
.25J • 
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Bank interest is. calculated by the followiog^ 

•■i 1 

RULE. 

Multiply by the given number of days for which, 
the note was drawn^ (including days of grace and the 
day on which the money was paid to the drawer) and. 
divide by 360, 

EXAMPLE. 

What is the interest, or bank .discount^ of a note: 
of 01OO> drawn for 60 clays? 

360 

rs gfrace. 
when the money WM«piud; 

64 : s :^, jyntecest of gioa for $§oI>i 
6 : CO the int. ordis. required. 

. 36e)384i(l,06| Abs. 

360 ' But in all cases ^here the 

' — ■■■ interest comes out a frac* 

2400 titon^ it is. made even; the 

.2160 interest W9uld" in that 

«i.i case be'Sl'ib^^. 

But th^ bank^method of calculation is shorter, and 
may be easily known, from dokig the same exafnple 
oyer again » 

For 60 days- -. - - Sl^OO 

3 days grace. 
' 1' day of payment* :. 

4: being equal to the 1 5 th part of 60, such 
pan of j&i* is that required far 4 days, .07 

Ans. Sil-.or 
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If for 95 days, If for 1 20 days. 

Say 60 days Si .00 Say for 60 days i. 

30 .50 60 1- 

6 .10 4 .or 



3 .05 



luU for 124 days £2.07 



Int. for 99 days » 1 .65 

If for 116 days- 
Say for 60 days 1 . 
*60 • 1. 

intortst for 1^ jlis. 

Another rule is as follows: from the sum, or 
amount of the note, cut off two figures to the right 
hand, divide by 15> ftdd the qu<>lie]it, and the thmg; 
16 «doiie* 

SXAMPtES. 

1 5) 1 .00 , Suppose for 30 da^s- 

•06| Put down i* for 60 days* 



1.064 in bank 1.07 



.07 4 days. 



If for 90 dayn. \ n a ^ ^'^n J""'?^?^'^ 

Add .50 for 30 days. ^<=^^« .50 for 30 days. 



And 1 .or for 64 

Sl.5rfor94d|iyi. 



.57 for 34 d^ys. 



w In the state^f Pennsylvania, Chief Justfce MHCeaOt. 
in 1785, fixed the following rule for calculating io- 
terest, (laid down in 1st Dallas, page 124,) viz. 
^^That the interest of the money paid in before the 
time, be deducted from the interest of the whole 
&um due at the time appcHnted by the instrument for 
mkaking the payment,'* 



John Stiles^Jn account with John Nokes, 

Per contra^ Cr. 
iei«; 



Br. 

Jfen. 1. Td his bond 8lOo4jaiy i . Bf cash is&. 



To oric year's in- 
terest, 6* 



i820, 
Jan. 1* By interest 
, of 250 paid as 
Z above, 1.50* 

By balance, 54*50 

Sl06* 



-" 



*ioe. 

If the JS50 dollars which was paid Jij^ l, had been 
dedacted from Si 03, the whole principal and inter- 
est (supposing it to be then due,) there would have 
remained g5d, which, at Ae end of the year with its 
interest, would make S54.59y which is 9 cents more 
than Just; because no part of the interest was payable 
until the end of the year. If the bond had been for 
81000000, the gain to the obligee 8900 over and 
above the legal hire. 

If money becomes due, and interest accrues there- 
on, it is an established rule,. that if part of the money 
be paid after such circumstance occurs, to discharge 
the interest then due first, and apply the residue to- 
wards the discharge of the principal; the remainder 
becomes principal, on which interest may be calcu- 
lated to the time of next payment* but if the pay- 
ment be too small to extinguish the interest due at 
the time, interest is only to be reckoned on the resi»- 
due of the principal, and not on the part of interest 
which remains unsatisfied; otherwise, it would be 
compound interest. 

♦ It is strietly correct to give Stiles credit for the In- 
terest of the S50 paid in, as he miaht have had 1% f^^ 
another; and it tg no loss to Nokes^ tor it brings \|\||| i^g 
much as Stiles' credit* 



1S5 SJOlPIiE 

TO FIND TH£ INTBRS8T/0F £NGLISH MON£T IN 

FEDERAL, 

iB6« beiDg equal ta iie^j and 01 6. ask the interesr 
of jglOO. for^ne year^ at 6 per cent, the interest of 
any number of igimay be jeasily brought o«tt in dot- 
lava and cents, by the icJlowing 



- 1 

Muhiplv the given £. by 16^ and cut off two 
places to the right hand, lor cents, and the thing is 
done. ^ ' ' 



• . » ■ • • .» ■ , 

-• • . J. • -- . » 

Hequired the interest of iejTQ. for 1 year, at ^ per 
cent, in dollars and cents. 

£. £. JD. n. 

100 : 79 : : 16 : 1^.64 Ans. 

• ' ^ .. ■'■.'■ 

Rules for 3,' 4, 5, &c. or 3 J, 3|, &c. per cent, can 
be easily deduced from that given for 6 per cent^ by 
the foUowmg proportion: 

As ^100, 

Is to any principal in pounds; 
So is the rate per ccnt^ in Federal money. 
To the interest of the same principal, for one.year^ 
' in Federal nxoney. 



t 



I . t . 



A TABUB 

'SHStriKG THE NUMSEH OF DATS, ^THpK ANT ;SAY Vft 
ANT MONTH, Td THB 8AMB DAY IN ANY MO|fTR 

FOLLOWING. 

^ Ol 2!| CI a 
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From January. | 
Februarj. 



March. 



April. 
Maj. 



June. 



July. 
August. 
September. 



October. 



November. 



Oteember.. 



O 



J 
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moor. 

May, 

JiTnc, 
uly, - 
August, - 
September, 
October, 
November, 
December, 



«8S OF xns PBZGSDura tabxs. 

Required, the number 

of days from the 9th oi 

May to the 29th of De- 

cember following. 

Under May, and op- 
posite December, 214 

From the 9th to the 
29th, 2<y 

Answer, 234 

If the days be different, it is only adding or sub- 
tracting their inequality to or from the tabular num- 
ber, ia^leap years, if the end of February be in the 
time, one day must be added on that account 

In Simple interest, p. rejiresents principal, t. time, 
r. ratio, and a. amount. From these the four fol- 
lowing theorems arise, which shew tvtry possible 
case of Simple Interest: 

1st. ptr+p^a^ 2d. — ~^p. 3d. SuL^r. 



22 
30 
3t 
31 
30 
31 
SO 
29 

234 



4th. ±zt^t. 



^p 



EXAMPLES. 

> 

1^. Required, the amount of 2375.50, at 6 per cent 
per annum, for 6 years. 

Operation. 375.50 x .06 X 6 + 375.5O=s=510.68 Ans. 

2* What principal, at 6 per cent per annum, will, 

in 6 years, amount to g510.6B^ 

^ . 510.68 

Operation. ==rsas375.50 Ans. ' 

^ 1+.06X6 

3* At what rate per cent will dg375.50 aniount to 
$510.68 in 6 years time? 

Operation. »0.68~3y^.50^,^ ^^ 

ZTS.SOK^ 
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4. In what time will gsys.^K) amount to iSiO.^y 
at 6 per cent per annum? 

r\ .• 510.68 — S75*SO - ,,^^-0 

Operation. — ; — -^ — =»6 years. 



375.50 X. 06 



TABLE OP DECIMAL PARTS 

FOR EVERY BilrY IN THE l^k PAUT OF A YEAR WHI0« 

CONSISTS OF 365.25, ob S65i days. 



■ l »» M<MltM »**»I M t < »» M >»»»# M * M» I M» llt*l» MM I MM »» MM« 









;1 

i— 
i;2 



i:3 



:4 



::5 






.033 



.066 



.098 



.131 



164 



.197 



d 



8 

9 

10 

11 

12 



CO a 



CO 



.33 



.263 



,296 



.328 



.361 



.394 



t3 



14 
15 



16 



17 



.» 3 

so 



.427 



.46 



.493 



.526 



.558 



18 



.591 



i [6 






19 

20 
21 



22 



23 



24 



$• 3 



■■*» 



.624 



.657 



.69 



.723 



.75Q 



.788 



(O 



15 
26 



27 
28 




.821 : 



.854 i 



.887 :: 



.92 ;f 



29 
30 



.953 i 



.986 j: 



By help of the above table, the interest of any sum- 
may be easily had for any number of months, or 
months and days, at 6 per cent per annum. Bjr 
multiplying the^ number of months (or months and 
parts of a month, answering to the given number o£ 
days 10 the table,) cutting off one figure more in the 
product than the rule of decimals require, the resultr 
will be the interest in shillings and decimal parts of 
a shilling, if the money be English; but if Federal, 
cut off the proper number required by decimals^ and 
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SIMPLE INTBRKST.. 



1 

I 



divide by 200, and the^result will be thfe ihterest iri. ^ 
dollars aad ccnts.^ ^ 



^ 



S2lAMI^L£S. 



^^^ 



1. Find the interest of Si 347. 50 for 4. months 
and 23 days, ^t 6 pier cent per atinuoQ. 

Tabular number answering to 23.day&s9.756 of a< 
month, and 4. 756 » time. 

Operation. 1347.50x4.756^3^^^^3^ ^^^ 



200 



2. Find the intcrcBt of SlOOOOOO for 17 days, at. 
G per cent per annum. 

Operation. 12222222Li££^«2790. Ans. 

200 



<• < I II 11^ I 



m^mmiAm^mm^ 



* This rule may be demonstrated as folloirs, t\z« 
First, find in ^nt time 8l6o print^ipal will give 2106^ 
interest, thus^ p. in. p. in, K 

100x6 : 100x100 :: 1 : 16| years. 

p. in. p. in. M, .W. 
Or, 100x6 : 100x100 : : 12 : 200. And by rerersiofi: 

M. M. p. in. p. in, 
;>00 : 12 :: 100X100 ; 100x6.^ Wherefore, 

M, 'M, p. in. M, M. p. tts. 

200 : 12 :j 100 : 6, and 200 : 1 :: 100 : 50 the in* 
terest of glOO for 1 month, at 6 per cent. Therefore* 
the reason for dividing by 200 in the above is evident; 
any number of months and decimal parts of months,^ be- 
ing the same way proportional to the interest for the time 
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GENERAL RULES A^D THEOREMS 

FOR OAi:OULATING SIMPLS KHI^IRBST.* 

We know that any sum of money being upon sim- 
ple interest at 6 per cent, will become double in 16 
years and 8 months,, or io 200 months. From this 
principle, we obtain a lively method for calculating 
interest at 6 per eent. and deduce the following con>- 
cise and elegant 

THEOREM: 

Putting Psasany given principal^ and T any given- 
time in months, then we have 

200 I T 5 t P : Ix-— =i=— • 

2 lOO 200 

This theorenflr expressed in words, reads thus:—-. 

Multiply the given principal b^f half the given time 
in months^ cutting off two figitrgs; on the right h^sd 
for decimals^ and you have the interest required. 

Or, it may be more convenient to express it thus: 

Multiply the given principal by the given time in 
months^ and divide by 200. 

* This articlet confining three theorems for calt 
eulating simple interest, .^vas drawn up and handed to 
me, by my good friend John Capp, Esq. of Harrisburg*. 
The first and third of these theorcros, have not, I beMeve, 
been published in this form, in any book on arithmetic. 
Some parfs of the second theorem, may be found in se- 
veral works of arithmetic; but I have not seen all its 
parts brought together in any book before, with their 
several demonstrations; it may be further remarked, 
that these three theorems embrace, with few exeeptiond, 
the rooat general cases of simple interest; and that they 
furnish, generally speaking, the shortest rules that oao^^ 
be formed. 
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SIMPLE INtEREST. 
THEOREM ^. 



When &e 
rate per cent. < 
per aoQum is 



1 

li 
2 
3 
4 
6 
8 
9 
LIO 



Multi- 
ply the 
ygiyen -< 
princi- 
pal by 



" 1 "^ 

TT 
1 
T 

1 
T 



Because l month is -^^ of ayear, iiw.=:|, 2m.= *, 
3/n.=-f, 4w.=^, 6m. = J, 8wi.s=|, 9>w.=i; iand ra/»* 
==f of a year, the following general rule for calcci- 
lating simple xBtercst, oh any given principal, for any 
given number of months, at the following rates of 
interests, becomes evident: 

Part of the givea 
number of mon.^ 
cutting oflF two fi- 
gures on the right 
^hand for decim£lls, 
and the result will 
give the interest 
of that principal 
for the given time. 

I^EM-oNSTRATioN. Denoting any given principal 
by P, and the ^ven time by T, and supposing tbe 
rate per cent to be 6; then it will be, ^ 

GP 
As too : P :.: 6 : ttz the interest of P for one 



i 
i 

2 

i 

LI 



100 



6T 



X 



100 2. 100* 



year. And again, 

As 12 : T : ; ^ : 

„ too 12 

This theorem expressed in words, reads thust 

Multiphf the givenpnncipal by ha^ the given time 
in months; cutting oftwoJigure9 on the right hand^ 
and you '6fiil havte the interest required. 

In a similar maimer, the rules at the several other, 
rates may be demonstrated* 



Again; if the rate per cent be 5, we have 



.100 






5P 



100 



I — sssthe int* of P for i year. 

20 ^ 



Hence, by dividing any principal by 20, we obtaia 
the interest of that principal for one year* 
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When, interest is at r, 10, 11, &c. per cent, it will 
be most conveoient, first to find the interest at some 
rate which is an aliquot part of 12, and then take 
parts for the remaining part of such rate. 

The interest may also be had when the. rate is 7^ 
11, &c. per cent, by multiplying the principal by the 
rate per cent, and by the time in months; and divid* 
ing the result by 12, and by 100. Because, 

100 : P :: R ; = the interest of P for one year; 

100 

R denoting the rate per cent. And again, 

12 : T : : : as the interest of P, for 

, 100 12 X 100 
the time T, at the rate R. 

Observing always, that if any of the quantities re- 
presented by P, R, or T, be divided by 12, or by lOO, 
before they are multiplied together, the work will be 
Shortened. 

THEOREMS. 

The Legislature of Pennsylvania, in passing laws^ 
to incorporate and charter the several companies for 
the purpose 6i bankings in this state, having authori«- 
ed these several institutions ta exact from their cus« 
toihers, who borrow money from them, on alMoaas 
at the rate of one per cent* for 60 days; and interest 
is now universally charged at this rate .in all the 
banks, of the state. 

Hence, this rule of calculating interest has become 
the law of the S:tate; and certainly, no reason exists, 
why every: citizen of the state ^hould not have the 
same privilege th^ii is specially granted to these bank- 
ing iiistitutians; especially when the time is less than 
a year. 

Hence, we deduce this iiseful theorem, for calcu* 
latlng interest for days, at 6 per cent. 
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Puttiog Ps±3ny givcD principal, and T=sany given 
time ID dap; then we shall haive, 

T 

60 : T : : 1 : r— =;the interest of J5lOO for the 

60 

given time. And agsCin, 

IT* T TvP T P 

100 : P :: ± : iii-«±x— — «=the intercBt of 

60 6000 6 1000 

P for the whole time. 

Now this theorem expressed in words, reads thus: 

Multiply the g-iveor principal by the given dayi^ 
divide the product by 6, and cut oj^ three places for 
decimals on the right hand^ and you have the interest 
required. 

Note. It is evident by inspection, that, when T, 
the number of the given days, or P, the principal, 
happen to be either a part or a multiple of the deno- 
minator 6, or lOO, the work will be shortened, by 
dividing such fators as will measure each otlier, by 
any common divisor. 

It is also evident, that this theorem furnishes the 
shortest general rule possible, for calculating simple 
interest,for days. 



COMPOUND INTEREST. 

Compound Interest, or interest upon interest, is 
scarcely used in business; we shall therefore give but 
one or two examples, to shew .how it is calculated. 



What is the compound interest of S3475 for 3 
^ars^ at 6 per ceftt per aimum? 
3475 . 
•06 ratio for simple interests 



208*50 Interest for 1st year, 208 .50^ 
3475. 



3683.50 . 
,06 



221.010 Interest for 2tl year, sai^Ol 

3683.50 



3904.51 
,f06 



234.2706 Interest for 3d yeai?^ 234-2706 
.39p4.51 

■ - ^ " *■ 663.780&^ 

4228.7806 Simple interest forY^ 

3475. the satne time only 5 ^^^-^^ 



wm^mm 



B. 663.7806 Ans. Difference, g3 8.2 80S. 

By the eompound ratio, 

3475 X l»oex 1*06 X 1.06^4t38.7a06«amount». 
and 4138. 7806—3475 =» 664. 7806 = interest. 

If r»i>06 amount of t£. or iS, for 1 year, 
/^siBpriticipaU, 
ivai^intereatf. r .? 

ass amount, 

. The follbwing theorems ^hew the method of re- 
solving all the cases of Compound interest, except t^ 
which must be found by logarithms, viz. 

t^przzza. 2. pr^p^l, 3. il=/». 4. £^^=.r. 
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To find the interest of«3475 according to theorem ?4 
on the preceding page. 

* 34r5xr06n*--3475^S4r5Xl.l91016— 3475====^ 

8663.7806 Answer. 

To find the amount, g3475xr06n* =4138.7806 Ans. 

^ n J.U • • , 4138.7806 4!38^7806_^.„ \^ 
To find the principal, -==jr«-Y;j^j^ Am. 

To find the ratio, or rate per cent, ^ ^ ' — = 1 .06= 

' 3475 

amoant of glfor 1 year, and 1.06— l=*.06«^=rate 
per centas6 for 100. 

To find the time, Log- 4138 7806^Log. S475_^^ ^,^ 

Log. 1.06 

For Log' fl— I^ofr P^ ^f as is shewn further on. 
Logk S* 



REBATE OB DISCOUNT. 



Discount is an allowance made for the pa^^ment of 
money before it is due; which allowance is kss than 
common interest for the time, by the interest of the 
interest. 

The balance, after discount is deducted, is called 
the present worth. 

If the present worth be put to interest, at the rate 
per cent and for the time, the amount will be equal 
to the sum which would have then been due by the 
obli^tion*. 



BEBATE OA DISCOUNT. t^y 

L To fiad the discount of any sum of money for one 
■ year, 



^ RULE. 



Multiply the sum by the rate per cent, and divide 
( by a hundred more the rate per cent, and the thing 
is done. ^ 



A' 



EXAMPLES. 



1. Find the discount of 2375, due one year hence, 
at 6 per cent. 

106 : 6 :: 375 : 21*22|4 Ans. 

2. Find the discount of 83754.40, due 1 year 
hence, at 6 per cent. Ani. 8212.514-1. 

To find the present worth of any sum for one year, 

RULE. 

Multiply the sum by 100, and divide by 100 
more than therrate per cent, and the thing is done. 

EXAMPLES. 

1. Find the present worth of 81760, due 1 year 
hence, at 6 per cent. 

106 : 100 :: 1760 : 1660.37|4 Ans. 

2. Find the present worth of a bond for 8 1000, 
due 1 year hence, at 6 per cent. Ans. 8943«39|4. 

To find the present worth of a note or bond, due . 
2, 3 or more years h^nce, ] 

RULE. 

Divide the given sum by the product of the time 
^uxd ratio more i, and the thing, is done. 
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1^8 SBBATE OR DISf^OUN^f . 

EXAMPLES* 

1. Find the present worth of 24757.60, doe 5 
years hence, at 6 per cent. 
.06 ratio. 
2 time. 

.12 ^ 

Add 1. 

1. 12)475 r.60(=^424r'854 Ans, 

2« Find the present worth of 83847) due 5 years 
^ence, at 6 per cent. Aps»Jj2959.28-jV» 

To find the present worth of ,a bond, due at tic 
•end of any number of years and months, at any rate 
percent. ^ ' ' 

Multiply the number of months in the given time 
hy the rate per cent, divide hy 12; add 100 to the 
quotient, by this divide the given sum multiplied by 
100, and the thing is done. 

EXAMPLES. 

1 . Find the present worth of S450, due 1 year 
and 9 months hence, at 6 per cent. 

^ Operation. 21 months in given time» 
^ 6 rate. 

12)126 

10>5:ss: quotient* 
100 

D, cts. m, 

10.5 + 100= 110.5)450 X 100(407.2.1.9+ An«* 



REBATE OR DISCOUNT, lg9 

^. Find lh€ present worth of g995, due l year 
and 11 months hence, at 7 per cent. 

Ans. arr.28+. 

Solution. Fir$t, timerai^lyear^ sail years, and 

the ratio=;or; hence then 4I x .07= "^Jlil, to which 

12 

if a unit be added" we have 1 +^:^^l^ a divi- 

12 12 

. 995 995x12 11940 

sor, and ^Z — QJ—:aiiZZr-, 377.28 4. Ans. 

13>61 13.61 13.61 *^''^^^ 

12 / . 

This metliod of solution shall be demonstrated 
farther on. 



If we divide 100 by any rate per cent, the quotient 
will shew a number equal to the number of years in^ 
vhich any sum will double itself at such rate. 



At 1 per cent 






4 
5 
6 

8 

9 

10 

&c» 



EXAMPLES. 






1 ao 
T = 


100 years sK 


1200 months. 


100 


50 


» 


600 


100 


33 4M. 


» 


400 


1 00 


25 




300 


1 00___ 
T — 


20 


' = 


240 


1 

^ — 


16 ^M. 


=s 


200 


100 

T — 


141 


s 


iri-^ 


100 


12.6 


= 


150 - 


1 00 

7 — 


lU 


== 


133^ 


100 


10 


tsz 


120 


&C. 


&c. 




&c. 



* - • 

If it was required to find the discount of any 
^um, at any rate per cent, for any number of years 
and months, \ 
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RULE. 

Add to the number of months corre^pondtog with 
the rs^ per cent in the foregaing scheme, the given 
time reduced to months^ for a divisor; multiply the 
given sum by the time in months, and divide by 
said divisor, and the quotient mil be the discount 
required. 

^XAMFLES. 

1. Find the discount of gll50, due 20 motrths 
hence, at 6 per cent* 

Months opposite 6 == 200 
Given months =20 

Qivisor, 220)l 1 50 X 20) 1 04tt- Ant 

2. Find the present worth of 875O.60, due 7 
years and 11 months hence, at 8 per cent. 

Ans. 8291.04+- 

3. Find the present worth of 8li50, due 20 
months hence, at 6 per cent. 

The time is 20 months=i| years==4 years; i30W^ 

4x.06= V*==='4=-l> ^"'^ 1+. 1 = 1.1 is a divisor 

for 1150, and M^ = 81045 -/y, present worth re- 

1»1 

quired. ' The time in months can be easily reduced 
to the vulgar fraction of a year, or to a fraction which 
will express the time; this multiplied by the rate per 
cent and l added, or a unit added to the product^ 
will be a divisor in all cases for the sum to be dis- 
counted, which, divided by it, will be the preser^ 
worth. 



1 



171 



BROKAGK 

1. Brokage is an allowance made to persons called 

brokers. , t « t_ i 

Brokers, are all such pereons as buy and scil bank 

notes, specie, &c,; and such as find customers and 
sell the goods of other men, at a certain rate per cent, 
for their commission. ^ 

2. The value of bank notes, specie, &c. is found 
by the rules of Kebate or Discount, already taught* 

3. When a sum of money^of any kind, is sold or 
bought at any rate per cent, discount or advance, and 
paid for in other money; the same sums, at the rates 
agreed upon, will reciprocally purchase or pay for 
each other, if cateulated by the rule of discount. 

EXAM1PLES. 

1. Find how much par paper will pay for 812/5, 
s^2i per cent discount. 
100 
2-5 



102.5 : 100 :; 1375 : 1341.40.3+ Ans. 
2. Find how much paper^ at 24 per cent discount, 
wil l purchase &1 341 .46.3 at par. 

1341.46.3 X •025 + 1341.46.3«13r4.999 + or, 

81375. Ans. 
The above, calculated as factorage, or commission^ 
^Twhich is the usual m ethod in pra ctice.) 

13y5 — ^^1375 X .0 25=^1340.62^. Ans. 

1340.62J + 1340.624 X .025=*1373.r8 + . Which 
results plainly shew, that if a person buy or sell notes 
at discount or advance, the advantage is by no means 
reciprocal, if calculated as next above. 

The true principle of money brokerage is, always 
to give as much of one kind of money for another, a» 
that other would purchase of it, at the fair discotjnt 
a^eedupon.. 
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FACTORAGE OE COMMISSION. 

Factors, or commission m«rchant$^ are such per- 
sons as buy and sell goods for others^ at so much pen 
<jent, according to the custom of, the. country or place 
•where they reside^ 'I^heir allowances are sometimes, 
calculated a^ simple interest for a.year, and sometimes. 
by the rule of discount. 

£XA>IFLE8. 

i. Sold goods to the amount of Sl040p0, at 1 J 
per cent commission: what does my factorage amount^ 
tof Operation. 104000 x .015*=?! 56Q, Ans. 

2* Bought a, quantity of merchandize, amonnting. 
to SlOOOOOO, at i per cent commission; what is my, 
factorage? Ans. 85000. 

3. Sold goods to the amount of B75400, at 2 J 
per cent cdm^mission; what will factorage amount to^ 
if calculated by the rule of Discount? 

Ans. 21839.03+ ' 

4* What is the amount of brokage on S740489 at: 
i per cent? Ans. 2562.11 

By the following scheme, the. difference between 
Discount and Interest may be easily seen. 

Interest, Discount, 
SlpOO, li/. at 6 per cent, S5. S4.9r, difference .03 
2 - - 10. 9.90, -10 

4 - - 20.: 19,78, .22 

8 - - 40. 38.46, . 1.54 

12 - - 60. 56.61, 3.39 

60, or 5 years, 300. .23077, 69 23 

t20, or 10, 600. :^75, %2S. 

From the above it is evident, that every prudent 
perspn \yill take care to pay but the discount (when 
^necessary) in place of interest. 

V * Katio= rate per ccnt-T-l€0. If g6 be allowed fer tlie 
use of B 100, 1 year, the amount at the end of the year, 
would be 8IO65 if only 81, the amount would be 1.06, 
and the ratio=s-j^f^=».06. . 
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EQUATION OP PAYMENTS. 

Equation of Payments is a method of findiDg* 
when atay number of notes or bonds, due at different 
times,, may be all paid at once, without loss to debtor 
or creditor* 

RULE.* 

Multiply each payment by its time; divide the 
sum of the products thence arising, by the sum of all 
the payments, and' the quotient will be the equated 
time required^ 

EXAMPLES. 

1. A owes B a bond for SlOO dollars, due two 
months lience, and one for 8500, due 19 month* 
hence; what would be the equated time for paying 
themboth at once? 

SlOOx 2M.^ 200 
50OX1& =^9500 



Aggregate or sum 6 loo )97l0O aggregate of 

ofpayments*^ — — products. 

16|i¥. Ans. 

Or, I211±i2ii2=«^16i as before; for i and S 

1 + ^. 

are to each other, as 100 to 500. 

■ - — '■ ■ — '■ ■ — ■ - ■ ■ " ' 

* Much contention has arisen about the correctness of 
this rule. The rule presumes^ that the interest of all the 
sums which are paid after they become due, is equal to 
the interest of the sums which are paid before they become 
due; and is susceptible of plausible demonstration^ which 
is unnecessary to exhibit herO) as a.By one can easily con- 
vince himself by a simple process. 

My own opinion is, that the equated time should be so- 
adjusted, that the interest of all the sums paid after thejv 

-J 
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2. A man purchased a plantation for 5510000, pay^ 
able in annual payments of SlOOO each; but they af- 
ter vards agreed to settle it all at once, by fixing u^a 
a time that neither should be a loser. Required^ . 
ihe timef ^ Ans. 5J years. 

3. A merchant bought a quantl^' of goods, amouxit- 
ing to SlOOOO, to pay in equal proportions, at 2, 4, 
6, and 9 months, but afterwards agree to pay the 
whole in 5 months; which of ;tbem, debtor or creditor, 
had the advantage? 

By rule, 5i months is the equated time; but if 
payment be made at the end of five months, the cre- 
ditor has the advantage; for his money will bring 
him more interest than the discount, (forbearing 5i 
months) will serve the debtor. 

4. A owes B 5 bonds, for $945 each, payable at 
3, 9, 11, 19, and 29 months; what Jtime might they 
;M be paid at once? ^ Ans. 14^ months. 

5. Suppose a debt was discharged in the following* 
manner; i in hand, 4 ^" ^ months, 4 of /j- in 5 
months, and the residue in 1 1 months; might it have 
been sooner discharged without loss to debtor or 
creditor? 

It is a rule in law that real property cannot be con- 
demned and sold for debt, if it will rent for as much 
as will pay -the debtand costs, with interest, in seven 
years. To find the annual rent which any. property 
should bring, in order to discharge a given debt in 
seven years; or, to know whether a property (accord- 
ing to law) should be condemned for any debt, or not, 
is a matter but superficially understood by most men- 
- ■■■'■ - ■- .■,■,,■..,>■,,. 

become due, should be precisely equal to the discount of 
all the Sams which are paid before they become due. This 
opinion can be maintained by equally piausibte demon- 
stration. Here I shall drop the subject without further 
comment. 
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Va order to remove this difficulty, I will here insert 
a porrect theorem^ taken from page 23 1 Analyst.* 

1. Say amount of debt, interest^ and costs, noir 
due against a property =1000, add time seven 
years; the lawful rate per cent bt:ing 6» amount of 81 

for 1 year=s l> 06; our th eorem will then literally 

' 17. 

stand, glOOO X 1-0^— 1X1.06 I ^ ^^^ x..l7913 

1.06^—1 
= 1?'9.13 Ans. Nbw, because .17913 comes sa^ 
very near to .18, we may safely reject the former and 
use the latter. 

If any debt be multiplied by 1 8^ and two places 
cut off to the right hand of the product, it will give 
the answer near enough for practice. Take the first' 
example, 1000x18=18000, two figures being cut 
off, leaves IBO, which is only 87 cents too much, iiv' 
a debt of gi 000- 

2. What annual rent would be sufficient to pay the 
amount of debt, interest and costs (upon a property) 
amounting in the whole to 84000, in 7 years? 

4000x.l8:t=r20 Ans. 

3. A property which rented annually for g359j 
was condemned by a court of inquiry, for an amount 
of debt against it of 82300; was the condemnation, 
lawful? 2300X .18=:s414. Now, because this 
SjUm exceeds 359 by $55^ the condemnation was 
lawful. 

4. A property, worth an annual rent of g750, has 
against it S3000 of debt, should it be condemned? 

3000 X •18 = ^40. Now, because this is less than 
750, by a considerable sura, the property should not 

be condemned. 

I ■■ I IP I I ■ II ■■ .. III. .1 ■■ I ' I . 

• General form of the theorem is as follows, viz. xs=(t 

X ^ — . In which ar==sum which may be drawn 

daily, weekly, monthly, quarterly, or yearly; a^sum 
forborne at interest; r=araount of SI for the time of 
drawing, one day, one week, one month, or one yearj. 
n=sivhole time. 
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BrYING AND SELLING STOCKS. 

Stocks are funds established by government, or 
individuals, in a corporate capacity; the value of 
which is fluctuating. 

The value of stock, at any rate per cent above or 
below par, is found by |he following 

Multiply by the rate per cent, and divide by lOC, 
or point off two decimal places to the right of the 
rate per cent^ (it then becomes a ratio;) multiply the 
stock by such ratio, and the thing is done. 

EXAMPLES. 

i. What is the amount of 3756 dollars national 
bank stock, at 1 30 per cent. 

3/56 X 1.30=4882.80 Aos, 
Second method. 25^ii3756 

.5 = 41 939 , 
187.80 



' S4882.80 Ans. 

2. What is the value of 6000 dollars worth of 
bank. stock, at 93 per cent? Ans. S5580. 

3. What amount of stock, at 87J per cent, can be 
purchased for 90O0 dollars? Ans. 810285.71 + 

4. What is the amount of 8750 dollars of 8 per 
cent stock, at 115 per cent? Ans. S10062.5O. 

5. What is the amount of 9000 dollars of 6 per 
cent stock, at 874 per cent? - Ans. iTS75» 

6. What is the amount of 5700 dollars 3 per cent 
stock, at 931 per cent? Ans. S&5343.75. 

^ 8 per cent stock, f These stocks 

Note. There is J 6 per cent stock, J are instituted for 

what is called [3 per cent stock, ] the support o€ 

J deferred stock, (^government. 
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. * 

INVOLUTION, 

OR TUB IHETHOD OF RAISING POWERS. 

1. The powers of any number, are the successive 
products arising from unity, continually multiplied 
by such number. 

2. The first power of any number is, unity muUi- 
plied by such* number* 

3. Unity niultiplied by any number, being equal 
the first power of such number, it follows, that the 
second, third, fourth, &c. powers of the same number, 
are produced by multiplying unity one, two,, three^ 
four, &c. tin^s by it. 

BX AMPLE &.. 

{^et 2 be raised to all the successive powers, frosk 
fhe first to the fifths 

1 x2:3s 2, 1st power of 2«=2i. 
lX2x2=a 4, 2d power of 25=2* its square. 
1X2X2X2== 8, Sd power of 2=2^ its cube. 
, Ix2x2x2x2«tl^, 4th power of 2=s2* its biqa&drate. 
1X2x2x2x2 X2=e:32, 5th power of 2=5^2^ its sursolid. 

PRACTICAL EXAMFLKSa 

1. A square chamber is 36 feet each way; how 
many square feet of boards will floor the same? 

Ans. 1296. 

2. In a plantation 4X)0 perches sq,uarc, how may 
s^quare perches? Ans, 160000. 

3 . If a stone pier was 20. feet every way, how man y 
cubic feet would it contain? Ans. SQOOft. 

4. Required, the 4Ah power of 12- Ans. 20736. 

5th power of 24* 7962624. 

6th power of 48. 12230589464. 

From the. above examples, we deem the doctrihe 
of raising powers is cleair. 
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TfiVOLUTlON, 

OU THE EXTRACTION OP ROOTS. 

To extract the square root, 

1. Prepare the number for extraction, by pointiog it 
off from units' place, into|xeriods of two ngures each. 

2. Find, in the table of powers, a square nearest 
to the first, or left hand period, subtract, faring down 
the next period, and call this the first dividend. 

3* Double the quotient figure for a divisor, and try 
how often it is contained in all the figures of the di- 
vidend, except the one on its right. 

4. Place this in the quotient for the sepond figure 
of the root, as well as to the right of the divisor. 

5. Multiply by this quotient figure, as in division; . 
the product subtract as before, and to xhe difference 
bring down, the third period. 

6. Proceed in like manner, still doubling the quo- 
, . tient figures for a new divisor, and bringing down 

another period each time for a new dividend, unfil 
the whole be brought down, and the thing 'is done« 

EXAMPLES. 

1. What is the square root of 10342656? 

10'34'26'56(3216 

9 Here, the number consisted of 

4 periods; in the table of powers, 

62)1 34 I found a square nearest to the first 

124 , period, 10, and set the root, ^, in 

-, — the quotient; I now doubled 3 for 

64l)l026 a divisor, and said 6 into 13, the 

641 first di^Mclend, all but its right hand 

figure, and found it was contained 

6426)38556 in 13 twice; I now placed 2 for the 

36556 second figure of the root and also 

' ■ ■ ' I ■' beside 6, the divisor, and multi- 

plied 62 by 2, which gave 124; this I subtracted from 

^ ^r* jt Q/<k f w«*/«r><>Ar1/»rl imfil t\\(^ umflr draft Ant'ftVlif^.'d^ 
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2. Extract the root of 151321. Ans.-389. Root, 

2985984. 1728. 

25097636. 4806. 

2990667969. 54687- 

The use of the Square Root is very great; but I 
shall content myself with giving a few examples oalv, 
in this place. 

1. If the General of an army desired to scale t\vt 
walls of a city, which were 15 feet high, and sur- 
rounded by an inaccessible mote, of 20 feet wide^Vie 
could, by help of the Square Root, ascertain the length 
of a ladder which would reach from the outside of 
the mote to the top of the wall. Thus: 

^20 X 20+ 15 X 15*=»25 feet, the length required. 

2. If the length of a building be 80 feet, and its 
breadth 60, what distance should . it measure from 
corner to corner diagonally? Ans. ipo feet. 

3. If a person desired to lay out the foundation of 
a building by lines^ so that it be elcactly square, mea- 
sure 6 feet on one line from the corner, and eight 
upon the other, (crossing the first at said corner;} il 
these two points be just 10 feet asunder, the lines 
cross at right angles and are squared with each other; 

for \/6x6-f 8X8= 10. 

4. The length of ^ne side of a garden was 40D 
feet, and its breadth, or the length of the other side, 
300, and it measured diagonally 500 feet; was it 
square, or In other words, right-angled? 

(400 X 400 4- 300 X 300) J = 500; which proves tKa 
the garden was right-angled. 

* By the 47th proposition of the 1st book of Bucli^ 
Elements of Geometry, it is proved, that the square 
of the sum of the squares of any two numbers or lines 
equal to the root of a number whose square would be 
to the sum of the squares of both the former number^ 
a line equal the side of a square as large as -botii 
squares made unon the eiven lines. 
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To extract the Cube root, 

1. Prepare the number for extraction, by pointing 
it off into periods of three figures eaeb^ftom the place 
of units. 

2. Find a oube in the table of powers, nearest to 
the Srst, or left hand period; place its root in the 
quotient, and subtract the cube itself from the first, 
or left hand period. 

3. To this difference bring down the first, or left 
hand figure of the second period, and call this the 
resohtnd, 

4. Multiply ^he square cf the root found by S (the 
index of the cube) for a divisor. 

5. Try how often this divisor will go into the re- 
solvcnd; place the result in the quotient, and cube all 
the quotient figures for a subtrahend. 

6. Draw a line underne^thii place dawn the subtra- 
hend below the two iirst periods, and subtract. 

7. To this drffereace bring down the left hand 
figure of the third period^ and call this the second 
resolvend; multiply the square of all the quotient 
figures now found by 3 (as before) for a sdfeond di- 
visor. 

8. Try this divisor ioto the second resolvend, place 
the result in the quotient, cube aH the quotient figures 
stilL again for a new subtrahend; subtract, &c. as be- 
fore, bringing down the left hand figure of each suc- 
cessive period, to the la^t, dividing and cubing as be- 
fore. ^ If the given number be a perfect cube, the last 
subtrahend will be equal to it exactly; if not, then a 
fractional part belongs to the root. 



I 



182 CUBE ROOT. 

EXAUFLE8. 

t 

^ What is the cube root of 34965^88^ 
34'965'r83(327 Ans. 
27 

27) 79 3 X 3 X 3 = 27, first divisor, 

32768 32X32X32 = 32768, first subtra- 

- hend. 

3072)2 1977 32 X 32 X 3 = 3072, second divisor. 
— ~ 327X327X327=34965783, the 
second subtrahend, which happens to be equal to the 
given number; therefore the thing is done. 

Operation. First, I searph the table of powers 
for a cube nearest to 34, and* find 27 to be such a 
one; the root 3 I place in the quotient, and sub- 
tract 27 from ^4; to the remainder, 7, I bring down 
9, the left figure of the second period, and call this 
the resolvend; next, I mi^ltiply the square of the 
quotient figure by 3 (the index of the poirer) for a 
g^visor^ which I try inta 79, the resolvend, and find 
it goes twice, this 2 I |)lace in the quotient I now 
ciidbe.both, viz. 32, for a subtrahend, and find it sa 
32768;ithis I place below the two first; and so pro- 
ceed as above, until the whole is performed. 

2. What is the cube root of 16194277? Ans. 253. 

3. What is the cube root of 84604519? 4-39. 

4. What is the cube root of 436036824287? 

Ans. 7583. 

The cube root is used in the investigation of mul- 
titudes of useful problems in mensuration of solids. 
A few examples of which follow. 

1. Required, the length of the side of a cubic vat, 
capable of co ntaining 847 hog sheads of wine. 

Operation. ^847 X 63 x 231 =231 inchests 1 9j: Situ 
2; Required, the length of the side of a cubic vat, 
capable of oontaining 2209 barrels of beer. 

Ans. 282m. or 23/r. Sin. 
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The extraction of roots of higher powers is here 
amitted, as not being of much use in this place. 

SQUARE ROOT, 

:FURTHEa ILLUSTBAT2D AND EXEMFLIVIE9. 

.» 

To extract the Square Root of fractional expres- 
sions (called vulgar,} 

HULJB. 

1. Reduce the fraction (if necessary) to its lowest 
terms; extract the root of the numerator, and that of 
the denominator; place the roots of these in the same . 
ord^er, and th^e new fraction will be the root required. 

2. If a mixed number, reduce it to an improper 
fraction; extract the root of both sides as before, and 
the thing is done. 

CAS« I. 

EXAMrLSr. 

1. If the area of a square surfad^^ or field, be ^f 
of a square mile, wliat is the length of one of its stdes^ 

^/^|=s-J- of a mile in length. 

2. If the superficial content of a square board be 
tj^Vt ^^ ^ square yard, what is the length of one of 
its sides? Ans. || or ||=2/i. 9/n. 9sec. 

3. If the area of a small garden was lOH squate 
perches, how many feet long is one of its sid^s? 

Ans. 54j%/t 

To extract the square roots of surd fractions,^ 

RULE. 

1. If a simple fraction, reduce it to a decimal equaL 
thereto; extract the root of this decimal, and the 
thing is done. 

*- Surds are such powers as have no ratiooali or eTea 
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2. If a mixed number, reduce the fractional part 
to a decimal, annex it to the whole part; take tte- 
root, and the thing is done. 

CASE %. ■ 
EXAMPLES. 

1. Suppose the surface of the Ud of a square ^Quff* 
box was just 84 square inches, how long is k. 
First, 7)3.0(.4285+ and 8.4285(2.9031 +i«. Abs, 
2 8 4 



#Mii^Ma««itM» 



20 . 49)442 
14, 441 . 

60 5.803)18500, 
56 1 7409 

40 58061)109190 
35 5«061 



I ¥ *I M 



' -5 51039 

Or, V«8,42854- 

And, v^8.4285«2.9031+ Ana. 

Note. Both the fraction of this power, and it$^ 
root, might be carried mjach farther, if necessary. 

■ • 

2. Suppose the area of a building lot was exactly 
7^ii square perches, how many yards of paling wiU 
Inclose iv! Ans. 192 .09. 

V 

J 

CASE 3* 

EXAMPLES. 

1. What is the me an propor tional between 16 and 
100? v^l6 X 100=40. Ans. 

' For, 16 : 40 : : 40 : ^0x40 ^^^^^ Proofs 

16 
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2k Required, a mean proportional between ^-^Y and 
V/. , Ans. 123* 

Garpenters, in framing timber, use various rule^ 
for ascertaining the length of a brace to extend any 
length upwards, and along a sill the same lengthy or 
to extend equal lengths upon any two pieces at right 
angles to each other; what is the most certain rule 
amongst them? 

3. Suppose it was required to find the length of a 
brace that would extend 4 feet upon each of two 
pieces of timber, making a square with each other. 

By the 47th proposition of the 1. book of Euclid. 

(4* +4^)^= V3?=*5/lf. Tin. tosec. Ans* 

But a practical rule^* that answers very well for 
business, is, just to consider one of the perpendiculars 
(as 4) to be so many feet, and the same multiplied 
by 5, so many inches, which reduced to feet and ad- 
ded to the former feet, gives the length required, a> 
little too long; but is supposed the better for it, oa 
account of the work shrinking^^ as it dries. 

EXAMPLE. 

Find the length of a brace to extend 6 feet along! 
two pieces of timber, at right angles to each other. 
Set down 6. for feet. 

Then ^21i=2.6//2. 

8.6 length required. 

By the 1st rule, (6^+6*)^=:8.48+ or sft.sin.gsetr 
within less than ^ %f an inch of what the second rule 
brings out. 

♦ This practical rule arises from the eircumsta.nce of 
the legs of the right angled- triangle being equal, and the 
ratio of the hypothenusc to the legs. The true number 
to multiply by, is easily deduced from the same principle; 
it will be 4.96+ in all cases, whether the equal legs \m 
lonser or shorter. 
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4, I'herc are tvro columns^ m the ruitis* of Perec- 
polis, left standbg upright; one is 64 feet above the 
phiiii^ the other 50. Between theae^ in. a right line, 
atands-'an ancient statue; the head whereof is 97 feet 
from the summit of the higher, and 86 feet from the 
top of the lower column; the base whereof measures 
just 76 feet to the centre of the figure's base. Re- 
quired the distance between the tops c^ the columns. 

Ans. 169.95839 feet, when the top of the statue is 
higher than the columns; but if lower, then 157*03+ 
es distance between their tops* . 

5. There are points of the Ande s^ in South Ame- 
rica, that are 4 miles above the level of the sea; to 
what distance could a person tee from th« top of such 
an elevated point, provided the atmosphere was per- 
fectly clear, and not assisted by refraction. 

If we put the earth's semi-diameter at 4000 nailcs, 

then %/4004 X 4004 — ^4000 X 4000=* 1 78-9^ + aiiles, 
the distance required, which is but about twice as far 
as a person could see from a point of laud elevate J 
but one mile above the level of the sea. 

RULE, 

For finding the disUnce that an object may be seen 
at sea^ elevated any height above the level of the 
water. 

Add to the earth's semi-diameter, in feet, the 
height of the object; square the sum; next square ibc 
tiumber of feetin the earth?8 diameter; take the dif- 
ference of these squares; then*(by }£. 1. 47.) the 
square root of the difference of those squares will be 
the distance required, in feet. 

NoTB. fc all cases where the square root of tlie 
sum, or difference of the squares, of any two uuTn* 
bers is required, the principle is inferred from the 
proposition in Euclid's Elements of Geometry, abo 
quoted. 
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6. The sum of ahy two numbers multiplied by 
their difference, plus the square of the ksser, is 
equal the square of the greater. And the sum of 
any two ntjmbers, multipFied by their difference, sub- 
tracted from the square of the greater, will leave the 
square of the lesser. Required, a demoostraixoa.^ 

CUBfi ROOT, 

FURTHER £X£MPLI]fIED. 

.. To extract the cube root of a vulgar fraction, 

BUI.E. 

1. Reduce the given fraction, if necessary, to its 
lowest terms; extract the root of both sides, place it 
in the same order, and the thingis'donc. J 

2. If the quantity be mixed, reduce it to an im- 
proper fraction; extract as before, and the thing is 

done. 

3. If surds, reduce them to their equivalent deci- 
mal values; extract the root of such decimal, if alone, 
if joined to a whole number, then the root of both 
when joined together, and the thing is accomplished. 

EXAMPLES. 

1. The solid content of a cubic box is ^VVif ^^ * 
cubic yard? what is the length of one of its^ sides? 

If the fraction be ^ by J^or 3)^Vtnr(= irl ^tid 
4)|U=tVti wherefore ^^Yr^i of a yard long« 

ift. 9.6m. Ans. . « . . . 

2. The solid content of a cubic vat is 5\\^ cubic 
yards; required, the length, breadth and depth. 

Ans. 5.4 feet. 

3. The solid content of a cubic vat is 7^ cubic 
yards; what is the length of its sides? 

?^«= V«*5^-857142+' and (7.^57142)*=? 
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4. The solid content of » cellar, which is alik&- 
long, broad and deep, is lOOi cubic yards; required^ 
the length of its sides* Ans. 13.95 +yi. 

To find the side of a cube that shall be equal ia 
solidity to any given solid, as a globe, cyliDtder, priam> 
concj &c. 

RULB. 

Extract the cube root of the solid content of the 
given body', which root will be the side of the cube 
required. 

EXA.MPi:.£. 

1. What is the whole superficies of a cubic block 
which contains exactly 300 solid feet? 

Ans,, 263.456326 + 

Having the diq^ensions of any solid body, to find, 
the dimensions of another similar solid, that shall be I 
any number of times greater or less than the soVidi 
given, I 

UULE. 

I 

Multiply the cube of each side by the difference*' 
between the solid given and that required^ if greater 
(or divide by the difference, if less) than the solid 
given; then extract the cube root of each product or 
quotient, which will give the dimensions of the solid 
required.! 

* WKat is meant here by the difference, is, the number 
of times the required solid is to be greater or less tKa.i)k 
the given one. 

t Demonstration. Let us assume a solid, the siti^s 
of which may be 2, 3, and 4 feet ioog^ respectively; its 
stHidity in cvbie feet will be 2K3x4=^ feet- No^w 
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EXAMPi^BS. 

1. The dimensions of f ^"|; *2S/-f long. 

a ship arc, "[o'cpthofhold 15 

What dimensions should a ship of similar form 
have, to contain^ or carry three times the burthen? 

r Length of keel 180.28/>. 
Ans. < Breadth of beam 36.05 
i Depth of hold 2 1 .63 

2. Find the dimensions of a similar ship, that shall 
contain, or carry, just half the burthen pf that whose 
dimensions are given. 

r Length of keel 99.2lft^ 
Ans. -I beam 19.84 

L .hold 11.09 

Like solids are in triplicate proportion to their ho- 
mologous (or like) sides; therefore, it will be, as the 
eobe oJF a cliinension • is to its given weight : : so i^ 
the cube of any like dimension : to the weight sought. 
[Inferred from proposition 8. book 12. Kuclid.} 
— -^ — ■ — -^ — - — - — ' - ■ ^ ,,, 

suppose we would know the dimensions of a similar 8olid» 
pist twice as larger it is had per rule. 

2X2X^) f « 16) C ^U)=at2,519+ 

3X3X3 > X2 <= 54 > and < ^54=^3.779+ 

4X4X4 y (=128} (; ^^128=5.037+ ' 

The d tineRsions reqiiired; for ^^5^x^54x^128=^ 
'^11059§=48=atwi(je the given solid, {which we assum'* 
ed,} as. was req^uired. If the given solid was a cube» it is 
only, necessary (in case we want to find a similar one, 
two or more times as large) to multiply the cube of the 
side (which is the content) by 2 or more^ as the case may 
be; the cu6e i^ot of which product will be the side of 
anolher 2,. 3^ or more times a^ large, &c. 
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EXAMPLES. 

1 . If a ship of 400 tons burthen, be 80 feet long 
]Q the keel; what is tht bKHthen of another ship, the 
keel of which is 100 feet long. Aus. 7SlT. sC 

2. Suppose a cannon bsiU, of 4 inches diameter, 
weighs 18/^.; what is the diameter of . another, tb^t 
weighs 42/*.? Ans. 5.30 + 

3* Suppose a mortar shell, of 8 inches diameter, 
weighs 50lb.; what is the diameter of a shell that 
weighs lOOibJ Ans. 10.08+ inchca. 



To find two mean proportionals between two given 
Qumbers, 

Multiply the square of the lesser Extreme, by th& 
greater extreme, the cube root of the product wiJi be 
die lesser mean; again, laciultiply the square of the- 
greater extreme, by the lesser extreme, the cube too^ 
of the product will be the greater mean.* 
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♦ Demonstration, Let us assume any twd numbers^ 
as 2 and 16, and find two mean proportionals betweeo^ 
them; let these proportionals be denoted by ^ and jf; 
then by the nature of geometrical ration 2 t x :: y : 16. 
NoWf because the second term, ocy is a mean proportioiiai 
between S and y, and y a mean proportional between x 

and 16, v^ldr=y; for the square root of the product of 
any two numbers is a mean proportional between those 
numbers; hence then, 2 : a? :: \^16x : 16, Now, by 
multiplying m eans and extremes, ^xl^rsxx "^iSa?/ 
that is, 32= y/l6x^; now by squaring both sides, and by 
division, «3^ if}4«s64, and by extraction, Xz= -^^--4 

the lesser mean, and ( 16 X 16x^)4 =±8, the greater mean» 
which operation, written out in words^ is the rule above* 
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< - 

EXAMPLES. 

!• Required^ two mean proportionals between i 
«ttd 2. 1 X 1 X 2=S and -^23= lesser mean. 

Again, 2 X2 X 1==4 and ^T= greater mean. 

For, 1 : "^2^:: "^i" : 2, No\jr multiply means 

and extremes, 1 x2s=s^i"x^4=^8=^- ProoE 

2. Required, two mean proportionals between 4 
«nd256. Ans. 16 and 64. 

3. Required, two mean proportionals bet ween 3 
and 11. Ans. ^?9 and, ^363. 

Not:e. More examples of the uses of the Cube 
Root might be shewn; but I presume I have given 
sufficient to make the subject familiar enough to any- 
one, to extend it to any length farther that may be 
thought necessary. 

A GENERAL SULE FOR EXTRACTING THE ROOTS OF 

ALL POWERS. 

1. Prepare the given number for extraction, by 
-pointing off from the place of unity, as the root re- 
quired directs. If the square ' root, the number 6t 
^gures to a period must be two; if the cube root, 
three J the biquadrate root, four, &c. because the in- 
dices of the powers are, 2, 3, 4, &c. 

2. Find the first figure in the root by your pwn^ 
judgment, or by inspection into the table of powers* 

3. Subtract it from the given number. 

4. Augment the remainder by the left hand figure 
of the second period, 

5. Involve the whole root, last found, into the next 
inferior power to that which is given* 

6. Multiply it by the index of the given power, 
and call this your divisor, 

7. Find a quotient figure by common division, and 
annex it to the root. 
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8. Involve all the root thus found, tato the givca 

power. 

9. Subtract this power (always) from as many 
points of the givea power as you have brought down^ 
beginning at the lowest place. 

10. To the remainder bring down the first figure 
t>f the next point, for a new dividend. 

11. Find a new divisor, as before; and in lite 
manner proceed till the work is ended. 

E3S:AMTL£. 

Let the square cube root of 782757789696 be ex- 
tracted. 

782757*789696(96 
9x9x9x9x9x9=;= 531441', 



^ X 9 X 9 X 9 X 9 X 6= 354294)2513161 



96 X 96 X 96 X 96 X 96 X 96x= 782757789696 

o 

This, you see, is done precisely as the square or 
cube roots, and so is every higher power. 

There are many methods given for extracting, the 
toots of powers, by approximation, &c.; but the 
above general rule is as good as any that I know at 
present, and -may suffice. 
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A writ^ or policy^ of Insurance^ is a security pas- 
sed from the insurer to the insured; whereby the 
insurers, or underwriters^ in consideration of a cer- 
tain premium, are bound to make good to the insured 
all such property mentioned therein, or an equivalent 
thereto, against all haiiards, perils, losses, &cc» or 
against some particular event. 
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• 

The poluy^ when made, becomes the property of 
the insured* It is executed by the insurer or insur- 
ers, by subacribing his or their names to it; from 
which they are called underwriters* 

The ^premium is rated at so much per cent, on the 
property insured, and rises or falls, according to the 
risk, or hazard run. 

In cases of total loss, the underwriter, or under*- 
writers, make good to the insured, the amount in^ 
sured; deducting 2 per cent, which is called discount* 

Abandonment^ is that right which the insured has, 
in case of partial loss, to relinquish his interests in 
the property insured, to the underwriter, or under- 
writers, and claim the amount insured, as if for a 
total loss. 

Salvagt^ is an allowance, or premium, made by thp 
owners of ship and cargo, for saving the ship and 
cargo, or both, from the dangers of the sea, pirates^ 
or enemies; and, till such premium is made, the per- 
son saving the property is justifiable in retaining it. 

General average^ is a contribution proportionably 
borne by all concerned^ in j^p and cargo, wh^re a 
partial loss is incurred for the preservation of the 
rest; though it is in the end made good, by the un- 
derwriters, in proportion to the sums they have un- 
derwritten. 

JPartial loss^ signifies the damage a ship or goods 
may have sustained, in the voyage, from some of the 
perils insured against. 

Average loss^ must be sustained by the owners of 
ship and cargo, or freight, in proportion to their res- 
pective adventures at hazard. The average loss was 
tbrmerly put at 10 per cent; but it must now amount 
to 5 per cent. 

CASE 1. 
RULE. 

Insurance is calculated as simple interest foryettrsb 

R 
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!• What is the insurance on i8l lOOOat 3 per cent? 

11000 X •03=5 330. Ans. 
2, What is the-insurance on ilTSOO at 2j percent? 

Ans. S5427.50. 

Adventurers generally take out a policy for such 
amount, as will be equal to the sunn at hazard, to- 
gether with the insurance.* 

Multiply the given invoice by lOO, and divide by 
100 minus the premium, and the quotient will shew 
the amount that covers itf 

■»^— >——»—<.■— Ill ■ U I ' l J I I IWi I I Ml • I III ■ I I .J II Ml ' ■ I 

* The premium is generaHj received by the iosarer 
at the time the poliey id given to the insured; but must 
be iDcloded in the policy with the amount of the adven- 
ture insured. It is esteemed the most material part of 
a policy, on aeeount of its being the consideration an 
which the contract is founded. The insurer aeknowfedg*« 
ing the reeeipts of the premium, by sign'mgthe poUcy, 
makes himsell liable for the losses that may happen. 

NoTB. A policy is only 6iQ;ned by the insurer, or ia- 
surers, and not by the insured. 

t To find the sum for which a policy should be takea 
out, to cover a given sum. 
Let Ab^IOO, j;:s=premium, a=amount to be insured 
, upon, and Ss=sum to be covered; then 

fe— » : h :: s : JL^ =a. 

When a policy is taken out for a certain sum, in order 
to cover a given sum» 

a : s i: h I J^=:/i— .», or A— flT^p. 

When the policy for covering any sum, and the premi- 
un^ per cent, are given, to find the sum to be covered, 

h 
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f 

EXAMPLES* 

t^ For what amount mu§t I take out a policy, to 
cover a n invoic e of S9000 at % per centf 

100 — 9 : 100 : : 9000 : 9a9O.10.94* Ana. 
2. For what amount roust I take out a policy, to 
cover an invoice of S3<r004, at 5 per cent? 

Ans. 38951.57.8+. 

CASE 2. 

When the amount of the policy and premium are 
|{iven, to find the sum covered, muhiply the amount 

When a given sum is adventured several yojages 
round, from one place to another, either at the same or at 
different risks, ^om piace to place, and it is required tp 
take out a policy for such a sum as will cover the adven- 
ture all round, supposing the risk out md home to be 
e<}ual and tantamount to the several given rbkS| 

For the first voyagp. Second voyage* 

^ h^p ^ h—p {Ji—pY 

Thfrd vojoge. 

h^^^^p. 

And so on for any number of voyages* If m^sexponent 
ef any power, then l^ 

(t^pxh^pxh^,hc. «*"«» tol»« 
i insured upon all round; and A— - "*^? » premium' 
aU'roundj tantamount to the several given premiuvift* \ 



i 
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to be insured by lOO minus the premium, divide bjc 
100, and the qupticnt will shew tfte sum to be covered. 



EXAMPLES. 



1. A merchant insuring an adventure, at 7 per. 
cent, took out a policy for jSsooo; what was the 
aura at risk? 



•• it • >> ' - 



100 

2. A merchant insuring an adventure, at 9 per 
cent, took out a policy for g9000; what was the sum 

^trisk? A.ns. S8190* 



CASE 3. 



When the amount and suni covered are given, to 
fmd the premium and rebate, multiply the sum to be 
covered by lOO, divide by the amount to be insared, 
and the quotient will be ipo-r-premium plus the re- 
bate; from which the piremium Is easily had) by sub- 
tracting said c^uoticnt from 100. 



EXi^MPLES, 



5| 

1* A merchant insuring 5517000, took out a policy 

for jSl8000» what was the premium and rebate? 

17000X100 • ^ 

•— —g -—«94f and iOa~94|.;=54 Ans. 

2 rebate. 

3f premium. 

2« A merchant insuring S37404, took out a policy 
for B40000; required, the premium and rebate. 

Ans. 6^%\ 

2 rebate. 



4^V^ premium 
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CASE 4i 

When the adventure is continued from one part to 
smother, at the same or different risks, to find the 
amount that will cover the adventure all round, sub- 
tract each premium from 100, and multiply the se- 
veral remainders together for a divisor, raise lOO to 
a power whose index is equal the number of risks, 
multiply this by the sum adventured; the product, 
divided by said divisor, will be the amount of thr,^ 
policy to be insured all round.* 

EXAMPLES* 

1. A merchant insures an adventure of S3000 to 
Savanna, at 5 per cent, thence to Kingston, Jamaica, 
at 3 per cent, thence to Philadelphia, at 2 per cent; 
for how much must he take out a policy to cover the 
adventure round? 

100—5 X 100— 3X 100—2 : 100x100x100 :: 3000 : 
Ans. 

2. A merchant adventured 89000 from Newbury- 
port to Savanna, from thence to Barbadoes, from 
thence to Bermuda, and from thence home, at 6^ 
per cent from port to port; for what sum must I take 

* The reason of this rule is founded upon the insured 
allowing the insurers an additional premium, on account 
of the increase of risk; which additional premium is as- 
certained for the first port of destinatioD^^as in case 1, by 
saying, as 100 less the premium per cent, is to 100,' so is. 
the amount of the adventure, to the sura to be covered by 
the policy; which sum is made the adventure to the 2d 
port of destination, and on which the premium for the 2d 
is calculated, and so on, for as many as the number of 
given risksi I do not, however, see the propriety of such 
a rule in mercantile arithmetic; itbeing too incommodious 
for practice; when it might he easily remedied, by addipg 
simply an equivalent to the premium first named; for 
instance, making 5 per cent, 5^, or 5j, &g. according ta^ 
the increase of risk. 
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out a policy to cover his adventure the voyage roiind, 
supposing the risk to be equal out and homey^ and 
tai!itamotiQt to the several given risks? Ans. 

CASE 5. 

When the adventure is at difFerent risks rounds 
and a premium required equal to„a mean value, or 
tantamount to the several rates per cent; we must 
find the amount to he insured, by the last rule in 
case 4; subtract the sum adventuredjrom the amount, 
the remainder is the entire of the discount and pre- 
mium. Then multiply said diiFerence by lOO, divide 
by the amount, and the quotient will be the rate per 
cent; horn which subtract the discount, the remaia- 
dcr is the premium which must be paid to the under- 
writers. 

EXAMPX.S. 

A. G.Jn Philadelphia, insures SlOl 19.33 to Sa^ 
vanna, at 25 per cent; thence to New Orleans, at 7r 
chence to Gaudaloupe, at 4; and from thence home, 
at 5; what amount^ivill cover this adventure round, 
with 2 per cent^ in case of loss? 

First the amount, is found by case 4" » 212500 

Sum adventured, 10119.33 



Insurance and discount, 2380.67 

Then, H£2:^l2il22=== 19.065== premium & rebate, 
12500 2 deduct rebate. 



17.045 rate perctv or prem. 

Again, 1250<:^ at 17.045 per ct. =21 30.625 1 g^j^^^ 
12500at2 per cent, = 250 J »«*« — 
2380.625. 

Wherefore, 12500 — ^2i380.625«: 10119.375. 
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CASE 6. 

To find the equal premium paid on a policy taken 
out to cover an adventure to tW^o or mote places, we 
must multiply the adventure 100 as often as there 
are risks, and divide the product by the amount for 
which the policy is drawn; next extract that root of 
the quotient denoted by the number of risks; this 
root taken from 100, will give the equal rate or pre- 
mium. 

BXAMPtES. 

1. A merchant in Philadelphia, adventures 89000 
to London, from thence to Jamaica, and from thenctf' 
home; to cover which, he took out a policy for 
Si 0000; what was the rate per ceut premium? 

100 pooQxioon ^^ 

V 10000 / 

2. A merchant in Philadelphia, adventures g/SOOO 
^ Liverpool, from thence to the island of Trinidad, 
and from thence home; to cover whkh he took out 
» policy for SSaooOO; what was the rate per cent pre- 
mium? Ans. 

» CASE r. 

When an adventure is insured out and home, at 
one risk, at a given rate per cent, and the voyage 
terminates short of what was at first intended; to 
find what the underwriter must receive per cent, 

!• If Just half the voyage is performed, it must 
be considered as two equal risks; if one-third, then 
as three equal risks; if one fourth, four equal risks, 
he.; and by case 4 must be found the amount which 
will cover the adventure round. 

2* Involve 100 to that power denoted by the num 
bcr of risks, and multiply this power by the sum ad- 
veniuredi ^ 
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3. Divide this product by the aforesaid amount. 

4. Extract that root of the quotient denoted by 
the number of risks. 

$• Take this root from 100^ the remainder will be 
the sum per cent, which the underwriter must receive. 

- BXAMPLE. 

A merchant covers S7404, at 6 per cent, froin 
Philadelphia to Kingston, Jamaica, and home again; 
but the voyage terminating at Kingston, what must 
the insurer receive pev cent* 

100—6 : 100 : : 7504 : 7865.74.4 + 
100x100x7404 



78()5»74.4 + 



9412.713 + 



Again, 100 — V9412.713«2.98 per cent^tobe pai* 
the insurer on the above amount. 

GENERAL AVERAGE. 

Whatever the master of a ship in distress^ with the 
advice of his officers and sailors, deliberately resolves 
to do, for the preservation of the whole, in cutting 
away masts or cables, or in throwing goods over- 
boardf to lighten the vessel, which is what is meant 
by jetson, is in all places permitted to be brought 
into a general average; in which, all who are con- 
cerned in ship, freight and cargo, are to bear an 
equal or proportionable part of the loss of what was 
so sacrificed for the common welfare, and it roust be 
made good by the insurers, such proportions as they 
have underwritten. 

EXAMPLES OF ADJUSTED AVERAGES. 

1. A loaded ship met with such bad weather, that 
the master and mariners found it impossible to save 
^er, without throwing part of her cargo overboard^ 
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which they are authorised to do for preservation* 
Being thus necessitated, they threw such goods as 
lay nearest at hand, and lightened the ship of lo casks 
of hardware, and 40 pipes of Madeira wine; which 
they judged sufficient to keep her from sinking. 
Soon after that, the ship arrived at her destined port, 
and then an average bill waa immediately made, in 
order to adjust the loss, and to pay the proprietors 
of those goods, which were thrown overboard for the 
good of the whole. 

Average accrued to ship Seahorse, for goods, 
thrown overboard, for preservation of ship, freight, 
and cargo. 

Ship valued at ' ... 814000* 

Freight (wages and victuals deducted) 3000. 

Andrew Jones's value of goods, • 5000* 

Philip Mayers's value of goods, - 2700. 

Robert Johnston's value of goods, - 8300* 

Joseph Baumgarden for 40 pipes of wine, 4000. 
I)aniel Duffy for 10 casks of hardware, 5000* 

42000* 
Mr. Joseph Baumgarden's wine thrown 

overboard, valued at S4000. 1 Qrinn 

Daniel Duffy's hard ware, 5000- J ^"^* 

Now let f22a>112?«2l4 per cent. 
42000 
The ship must pay to Joseph Baumgarden and 

Daniel Duffy, for gl4000 at 21 1 per cent,g3000. 
The freight SSOOO at the same rate, 642.85| 

Andrew Jones for S5000 at same, 1071. 42|- 

Philip Mayer for S2_700 at 9«me, 578.57^ 

Robert Johnston for 88300 at same rate, 1778.57^ 

J. B. & D. D. receive of the owners of 7 

the goods saved and the ship's owners J 707lA3r 

Their property being insured, the under- ") ^Q^a <f\i 

writers pay them J ^^28.56y 



9000. 
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The ship Seahorse, captain Dix, laden with hemp, 
cordage, and iron, bound from Riga to Boston, raa 
on shore, coming through the grounds at Elsineur. 
The captain hired a' great number of men, and sever- 
al lighters, to lighten the ship, ajKl to get her afloat 
again, which was done; but he was obliged to pay 
840923 for their assistance. This expense being 
incurred to preserve both ship and cargo, the average 
must consequently be general. When the sTaip^ ar- 
rived at Bt>ston, the captain immediately made a pro* 
test and an average bill which was thus' stated: 

Average accruing to the ship Seahorse, from Riga 
to Boston, 1799, for assistance in getting off tht? 
strand of Elsineur* 
For sundry charges paid at the sound for 

lighters &' assistance in gettitig off the ship, S5409.2S 
Protest and postage, 35.37 

444.60 



The ship's freight money - - 346a. 

Wciges for all the people UM. 20Dr\ s60 1 «^^ 
Victuals for ditto "^ ] «^- 

2600. 
Ship Seahorse valued at - . gt2000. 

Freight valued at - • . 2600. 

William Jenkins, for value of hemp, 1 8000. 

Daniel Jones, for value of cordage, 40CK>. 

Enoch Flinn, for value of iron, - 24O0. 



39000. 



If 39000 lose 444-60, what will 100 losef Ans, 1.14 
The ship then must bear for 12000 at 

114cr^. periOO, Sl36.80 

Ane trcight amounting to 2600 at same, 29.64 

VVilhatn Jenkins for 18000 at same, 205 20 

mnicl Jones for 1000 at same, 4,^'Afi 

I^noch Flinn for 3400 at same/ . ^7.^ 



Proof 4f4^.0Q 
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*♦ 

KoTE. The doctrine of Insurance is extenaive; 
if we were to arrange the diflFerent heads, it would 
be necessary to consider each separately. 

As 1st. Of Marine Insurance; considering, 

1. The policy, its nature* 2. The construction to 

fee put on it. 3» Warranties in policies. 4. 

Proceedings on policies, 5. Of re - assurances 

and double assurances. 

2d. Of hsses under such policies* 

1. Of total losses, by peril of the sea. 2. By capture. 
3. Detention. 4» Barratry. 5. Stranding. 6. 
General, or gK;oss average. 7. Partial loss and 
adjustment, 8. Salvage and abandonment. 

3 J- Of fraud^ ilkgality^ or irregulartty; which 
«2ither vitiate the policy, or prevent a recovery, though 
a loss happen. 

1 . Of direct fraud in policies. 2 . Of changing the 
ship. 3. Deviation on the voyage. 4. Sea 
worthiness. 5. Of wager policies. 6. Of va- 
lued policies. 7. Of illegal voyages. 8- Of 
enemies' ships, &c. 9. Of prohibited goods 
and commerce. 10. .Retiirn of premium, in 
cases of void or fraudulent policies, &c. 

4th. Of bottomry and respendentia. 

5th. Of insurance on lives, 

6tb. Of insurance against fire^ &c. 



BARTER. 

Barter is the exchanging of one commodity for 
Another; and teaches traders to proportion their quan* 
tities without loss. 

I shall give a few examples in Barter, with the 
method of working them, as questions in Barter can- 
not be conveniently classed in separate cases. 
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ESAMPLE&. 

1. How many tons of bar iron, at 87.50 per Cti^, 
should I give for 5000 gallons of apple brandy, at 
SOcts. per gallon^ 

6lo)r.5jo 

12.5)5000(400Cw^ = 20T. Ans. 

2. How much iron, at i8i20 per ton, must be giv- 
en for 100 barrels of flour, at 28.50 per barrel.'' 

8.50xl00^yy^ ^^^ ^g|^^^ 
120 ^ * 

3. How much tea, at Sl-STf per /*., must be given 
for 200 gallons of Madeira wine, at Sl.62 j per gad- 
Ion? The given prices being as 11 to 13 * 

*^^ — >« — i.-.ss:236t%-^^. Ans. 
11 " 

4. How much- sherry wine, at s^Jc^*. per galloni 
must I give for 750 gallons of Lisbon, at S7icts. per 
gallon? The given prices being as 7 to 5, 

2^^>ii=321^ Ans.-- 
7 - 

5. How much wheat, at Si. 50 per bushel, must I 
exchange for lOOO bushels of Indian corn, ^t 75c^*. 
per bushel? The prices being as 2 to 1, 

— =500 Ans. 

2 

6. How much calico, at 3Hc^*. per yard, must I 
give for 5000 shingles, at S5.75 per thousand^ 

— ^^92yas. Ans. 

.31.25 ^ 



I 



In Barter, where the prices are given in dollars and 
parts of a dollar, or in. even parts of a dollar, the ratio to 
each other is easily discovered by inspection; here 1 1 is 
162i v"* ^'^^^ containing V -of a dollar, ao4 
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T. How much, broadcloth, at SJ6 per yard, cash, 
but g6.50 credit price, must I give for 300 gallons 
of peach brandy, at QOcts. per gallon, barter price? 

6.50 : 6 ; : -80 : r3^|==cash price for a gallon. 

And r3i-i=^ X 300-^6s=^36srrf?. 3y. 2in. Ans. 
" 13 
S. How much linen, at 87 Jc^*. per yard^ barter 
price, should I give in exchange for 3000/*. soal 
leather, at 25cts. ser lb. cash, when the barter ad- 
vance is agreed at 12 per cent? Ans. 960y ds. 



LOSS AND CAIK, 

OR PROFIT AND LOSS. 

Profit and Loss is the name of a species of account^ 
by which the profit ar loss^ on the sale of any com- 
modity, may be known. 

EXAMPLES. 

1. Bought 300 gallons of whiskey, for SOcts. per 
i gallon^ and sold it for an advance of Sets, per gallon; 

required, the whole gain. 

3O0x.03a=9. Ans. 

2. Sold 1000 gallons of peach brandy, at87i ^^^^ 
per gallon, which was at 20 pef cent profit; required, 

* the prime cost per gallon, and the whole profit? 
I 120 ; 100 : : 87.5 : 72^ prime cost. 

And .87.5— .724^X1000== gl45.83i^gain. Ans. 

3. If I buy 1500 bushels of wheat, for Sl.375 per 
y bushel, and sell the wholfe for 82475, what is the 
u whble gain, and gain per cent? 

^ 1 .37i X 1406=2062.50 and 2475— 2062. 50 =« 

^i 412.50 whole gain. 

W then, 412.50 xlOO^gQ ^j^^ ^^^^ y ^g^^^ 
' 2062.50 
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4. If I sell linen for "tScts, per yard, and g^in 12J 
per cent; what would the prime cost of 30 pieces, 
each 3Si yards, stand me in the whole? 

.75X100 _ 55«c^^ per yard prime cost. 
100+12.5 
And 33J X 30x .66|=S6ro cost in the whole. 

5. Bought a quantity of leather, at ^Scf;?. per lb.; 
how should I sell it, to gain 10 per cent profit? 

100+10x32^^^^,^^ Ans. 
100 

Philadelphia^ June l, l8<to* 
6« Shipped on board the Leopard, for Barbadoes, 
700 barrels of flour, at 89 per barrel; paid porterage, 
^cts. per barrel, storage, *f\cts,y insurance on ihc 
whole, at 5 per cent; how do they stand me on board, 
taken altogether? Ans- 556709.50 

7. Imported from Amsterdam, 20 casks of gin, 
containing 2080 gallons, at 3 guilders, or llic/^., 
per gallon; paid here freight 8200, porterage ^13. 50^ 
gauging, '^Scls, per cask, insurance on tht invoice, 
10 per cent, leakage in the whole, 19 gallons, storage, 
^7cts, per cask. How will I stand, if 1 should sell 
it for Si. 30 per gallon? Ans. S80.67 loss. 

8. Bought goods to the amount of Sl400 cash, 
and sold them at a credit of 4 months, for.giGOO; 
what is the gain per cent per annum? 

1600 — 1400==300 gain in 4 months. 
And 200x3==600 gain in 12 months. 

Therefore, 600x100^ ^^^^ 

1400 
0* Bought for cash^ 81740 worth of ironmongery, 
and sold the lot agam. for 82000, on a credit of 3 
months; what is the gain per cent per annum? 

Ans. 59|^. 
10. Bought 3000 gallons of r>'e whiskey, at a cre- 
dit of 2 months, for SOcts. per gallon, and sold it 
again at 2 Sets, per gallon, on a credit of 3 months; 
required, the gain ger cent. Ans, 64.56 + 
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r 

11. Bought 12 hogsheads of apple brandy, each 
112 gallons, 3.t^0cts. per gaftpn- One hogshead by 
accident 8to\re; it is required to sell the remainder 
so that the owner may afiord a credit of 2 months, 
iand clear by the bargain 10 per cent. 

Ans. 46.92cts. per gallon, 

, 12. A distiller is about purchasing 10000 gallons 
of molasses, which he can have at SOcts, per galloh, 
cash, or at 52cts. with 2 months credit; it is required 
to know, if he would have any advantage in borrow- 
ing money at 8 per cent, to take the molasses at cash 
price. 

The cash price of the molasses is 85000, credit 
price 5200; present worth of credit price 5131.578 + 
amount of cash price at 8 per cent 25066-|, and 
5131.578—50661 = 64.912+ advantage in favor of 
borrowing, 

13. Shipped for Rotterdam 500 salt ox hides, 
weight nett 400C 2q- lAflb, at g5 per Cwt.; paid 
duty, charges, &c. g60; the hides weighed in Rot- 
terdam, 39370/i.; my correspondent sells them' at 
15 guilders, or 85.55 for \OQlb,\ he deducts for 
weight, charges, &cc« 650 guilders, or 8240.50, and 
for his commission 2 per cent; the nett proceeds he 
remits to I^ondon, at 25- sterling, or AtA^cts, per guil- 
der, for which I draw at 2 per cent above par. What 
do I gain by the adventure? Ans. 8265.821 gain. 

14. Borrowed 85000, for which I pay 6 per cent 
interest; with which sum I purchased goods at 6 
months credit, but was allowed discount at the same 
rate per cent, for paying cash; soM said goods at 3 
per cent advance, but gave a credit of 2 months.' 
What is gained or lost by the trade? 

Ai3S. 8l32'02.8 gain. 

Note. Questions,, such as the above, should be 

carefully studied;, being of material consequence ia 

trade. The nature of such reckonings being well 

understood, may save many a blunder in settlements^ 

and be profitable to the merchant. 
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PARTNERSHIP OR COMPANY^ 



THE SAME AS FELLOWSHIP. 



Company, or fellowship, in aa arithmetical sease^ 
is a rule by which merchants in partnership, adjusc 
-heir accounts, in proportion to stock and time. 

The gain or lass, with the several sums at hazard^ 
^iv-fi to iiad. the proportioix each partner ia to have. 

CASB 1. 

Add the several stocks into one sum, multiply the 
entire gain or loss by each particular share of stock, 
divide by the aggregate^ or sum of said stocks, and 
the thing is done» 

EXAMPLES, 

1* A and B entered into partnership; A put in 
2000 dollars, and B put in 1-500 dollars. Thcy» in 
a certain time, gain 800 dollars, which they agree tc 
draw from stock; how should they divide it? 



Ans. A's share =4571 1 gt€>f^ 
S'§ shares 342^1*^^^ 
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f 

2. A and B enter into partnership; A has in goods 
at cash pricey 3400 dollars worth, and cash 1300 
dollars; B puts in 1200 dollars, and agrees to pay for 
A, a debt of llOO dollars, for which A gives B a title 
to that amount of his goods. Now, suppose A agrees 
to take B^s note fox what B's funds want of being 
equal to his own. (^ay the nate bears legal interest, 
and is not reckoned in the partnership,) what amount 
should the note be drawn for to make them equal? 

Amount of A's goods, 3400 

cash,^ 1300 



4roo 

A sells to B gpoda for jioo 



BV cash 12001 ^^^^ 
goods 1100 J ^ 

Difference 1300 For half 
this sum, viz. 650 doUarSf. B should give his note* 
A's stock in trade would then be 

3600-r-650=s:2950 
And B?s equi- f goods,, 1 1001 
valent compos* vcash, 1200 > =2950 
cd of tnote, 650 J This note pays for 

SQ much of A's goods. 

The above might be readily considered wrong; but 
a fair statement, according to the true method of ac- 
counts, will prove it right beyond dispute. I' would 
be permitted further to remark, that many partners^, 
on the one hand, gain more on a dissolution of trade 
than their due, and on the other, lose heavily, with- 
out knowing how« 

gases; 

In apportioning the effects of bankrupts amongst 
their creditors, it is more convenient to find the pro— 
portito for one dollar, 8cc.; which will be a.constaitr 
«mlti{dier for each debt. , 
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BXAMPLES. 

1. A merchant being in trade, delivers op to fait 
creditors, in cash, lOOO dollars, goods, 1500 dollars, 
book debts, 300O dollars, notes and bonds, 700 dol- 
lars; he owes to John Jimks lOOO dollars, to David 
Owen, 1100 dollars, to Caleb Strong, 3700 dollars, 
and to Henry Tones, 2700 ddkrs. 
The merchant has in Owes, 

Cash, RlOOO To ^ks, SlOOO 

GoodSf 1500 Owen, UOO 

Book debts, 3000 StrcHig, 3700 

Notes & bonds, TOO Jones, 270Q 

Whole effects, 6200 Whole debt, 8500 

Then per case 1 . 8500 : 6200 :: 1 : ^ of a dollar, 

flOOO X 11= Jenks' shares 
AnrlJ tlOOx|l«= Owen's = 
^^^ ] 3700 X If ^Strong's = 
L2700X 4^1= Jones' :^ 

t2» A owes to B 750 dollars, %o C IIOO, to D laso^ 
to E 1975, and to F 1650; and has in goods^ casb, 
and other effects, only to the value of 2000 doWars; 
what sum should each creditor reeeivef 

By working as above, the value of a dcUar in eaoh 
debt will be found Klf^"; which mukipUed into each 
will give the respective answerer 

' CASE 3. . 

When stocks have been put in trade for dliFereiit 
lengths of time, and settled with regard both to stocV 
and time, we must multiply each man^s stock and< 
time, and divide by said cHvisor^ and the thing i» 

done.* 

• When th^ times are equal, the shares ofgain or hisj 

'\re evidently in proportion to the respective stocks; mni 

when the stocks are equal, the shares are»in prci^portiDi 

^ to the times; but when sts>cks aad times are both aneqad^ 
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EXAMPLES. 

1 . Two merchants made a company; A put in 
200 dollars for 5 months, and B 150 dollars for 6 
months, and they gain 70 dollars; what share of the 
profit belongs to each? 

200 X5« 1000. 150X6=900. 

And 1000+ 900 : 1000 : j 70 : 36|| A's share. 

1000+900 : 900 : : 70 * 33^^ ^'s share. 

2* Three merchants join trade; A puts in 500 dol- 
lars for 3 months, B 600 for 4 months, and C 700 
for 5 months; what share of 200 dollars gain should 
each have? 

f A's 40|^1 
Ans. < B's 64|f > !ss200. Proof. 
IC^s 94|fi 



tiie shares are in pr^mortion to the products of stock and 
time* This may be cfemonstrated simply as follows, viz. 
Suppose 100 dollars in trade 12 months, gain 20dollarSt 
50 dollars in 6 months, at the same rate, will gain 5 dol-r 
lars; and both together £5 dollars. For, .^' 

100x12' r 50x6 : : 20- : 5 and 20+5«:25. j 

Again, by composition, j 

100x12+50x6 : FoOxlfi r ; £5 : 20 gain of g 160 in Wm. 



And 100X12+50X6 : 50x6: :25i5 gain of 850 in 6m. 
From which, the reason of the rule>. and its correctness 
at principle, is evident.. 



I 
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EXCHANGE. 

Eiebanee, in an arithmetical sense,' is the method of 
redueing me moneys wei^ts and measures of one coaii*. 
try into that of another; but partioularijr in fixiog the 
momentary and actual value of money .^ 

Gold'sknd silver, as metals, bare meir intrinsic value; 
but, as the J are capable of becoming the sign or mediitm- 
bj whidi merchandize may be estimatedi they may re- 
ceive an additional value. 

Certain specific values may be given to thecoin^or 
other monies of a nation, by authority of its own govern- 
Bent, to fix their currency amongst the subjects of that 
nation; but with other nations, the value of money is fix- 
ed by the current course of commerce, and the general 
opinion of merchants, according to the accidental circum- 
stances of trade, money transacuons^ between nations and 
the state of their public credit- 

The mutability of the eourse of exchange is not reaj, 
htxt relative^ for instance,-whenPbil«delphia has grreater* 
occasion for funds in Savanna, than Savanna has in Phila- 
delphia, though the price of the specie of both pkces hear a 
fixed proportional value to each other, vet when there is 
not a eredit in Savanna equal to ihe debit, the price of 
bills, (not of money,) will rise of course at Philadeilphia. 

If the balance of trade be reciprocal between foreign- 
countries, or between different sections of the same coun- 
try, there will b^ enoogh of bills in the one to settle ac- 
counts with the other; in which case exchange will be at 
jpar. But if a nation, or one section of country, supplies 
another with more than it purchases, there will be a ba- 
lance against that other; to discharge which, the money or 
bills of exchange on that nation, or section of country, 
naturally rises above par, and puts those against whom 
the balance of trade stands^ below par^ which constitutes 
the course of exchange. The course of exchange between 
two nations, publicly proclaims the state of commerce be- 
tween them, and shewa which of them is indebted to the 
other. 

The nation that is in debt, as well as an individual, su fiTers ^ 
adisadvantage both ia commerce and money aegociatioxxs.. 
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The balance of trade naturally imports specie, and 
renders money at home more valuable abroad. On the 
contrary, when the balance is against a nation, its specia 
b exported, and becomes thereby of less value. 

4 hill of exchange, is a written order, delivered tn one 
place for value received there (according to the rate of 
exchange agreed upon) for the liKe value to be paid to the 
holder of the bill, in the place upon which it is drawn. 
'When the money received for a bill of exehange, is equal 
in value to the money paid, fur it, exchange is then at 
pan, or equal. 

The course of ^change, is the fluctuation of par. 

Usance, is a particular time specified for the payment 
of a bill'of exchange, after ticceptance, being iu some 
places 30 days, in others 60, 90, &c. 



DOMESTIC EXCHANGE, 



Domestic exchange, is a method by which the current 
Tftlue of money inone state, is changed to that of another. 

The keeping of accounts, all over the United States^ 
is now partly the same; they being principally kept in 
dollars and cents. But I shall subjoin something upon 
the currency of the diferent states, a» it formerly was^ 
▼ix. 

Tbe Talue of the Federal doilar, in the currency of the 
different states, atands thus: 



'<>6s. 



Vermont, 

Maine, 

New- Hampshire, 

Massachusetts, 

Rhode- Island, 

Connecticut, 

Virginia, 

Kentucky, 

Tennessee, 

New- York, > 

North Carolina, ^ 

South-Carolina, *J 

Georgia, lis, 8rf. 

Mississippi ter. J 



Ss. 



New-Jersey, 
Pennsylvania, 
Maryland, 
Delaware, 



*7s. 6(fc 



The remaining new states 
have principally adopted the 
keeping of accounts in dol- 
lars and parts of a dollar. In 
a very tew years, I appre- 
hend, that money reckonings 
will be every where kept m 
the same manner throughout 
the United States. 
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Vermont, 
Maine, 

New-liampsbire, 
Massachusetts, 



By adding to the Qur- 
rent value of the.dol- 
lar of these states a 



NeW'Jersej- 
Pennsylvania. 



Connecticut, [fourth of itself, the (Delaware. 

Virginia, , sum will be equal to. Marjlaixd. 
Kentucky, the dollar of 

Tennessee, J 

By deducting ^^ from the current value of a dollar in 
New-Jersey, Pennsylvania, Delaware, and Maryland, the 
remainder will be equal to the current value of the dol- 
lar, in each of the eight named states to the left of this 
page above, viz. the nominal value only» 

6s. "^ These are all the nominal current values for the 
8 I dollar in the respective states. And to reduce 

4 8d. Ahe nominal value of a number of dollars in the 
7 6 J states where 6«. goes for the dollar, to the nomi- 
nal value, where 8s. are equal to a dollar; f reduced^ be* 
comes I, and 1— -l^^i. Therefore to make of 6s« dollars, 
85. dollars, ^ of their number must be added; and to make 
of 8s. dollars, those of 65., I of their number must be de- 
ducted. 

To reduce 4s. 8(f. dollars, to ^&. dollars, we have 4s* 8i. 
as56i. and 6s.s=:72d,; hence 4f=^', and 1 — 1«:|. There- 
fore, to make 4s. 8(;{. dollars out of 6s. dollars, \ |>arts of 
the latter must be deducted; if to make 65. dollars out of 
As. Sd. dollars, multiply by 9 and divider by 7. 

To make of 6s. dollars, dollifrsof Ts; 6d, we have 6s. =3 
72d, and 7s. 6d.s=90rf.; hence ^|=y, and 1— 1=-|.; there- 
fore, to make 6s. dollars, 7s, 6d. dollars, multiply by i 
and divide by 4; and to make Ts, (id. dollars, dollars of 
6s., deduct }» In a similar manner, rules can be made 
for every possible case. 

In (he following page is a table of coins which formerly 

tassed current in the United States of North America;, 
ut since November 1st, 1819> by act of congress, all gold 
coins of Britain* Portugal, France, and Spain, as well as 
other foreign gold coins, are prohibited from being a law- 
ful tender for the paj^ment of debts or demands. Silver 
coins of those countries are under the same restrictipusi, 
since April ^9t|ii$ 1821. 
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A TABLE of other coins, fitc. with their ralue in Feder- 
al monej, as estabiishetl some time ago, bj act of coa- 
gress. 

D. cts*m D. cts.m 



Pound sterling, 4 44 

Poiind of Ireland^ 4 10 

Pagodd of India^ 1 94 

Tale of China, 1 48 

Millree of Portugal, 1 24 

Ruble of Russia, 66 

Rupee of Bengal, 55 5 



Guilder of the Unit- 
ed Netherlands^ 39 O 

Mark Banco of Ham- 
burg, 35 5 

Livre Turnois of 
France, U 5 

Real Plate of Spain, 10 



TABLE OF EXCHANGE, 

For buying and selling bills of exdhange above and below 
par.* 




^ . , . __^ 1.1125 I 

* It is the custom with some, to deduct from the 
amount of the bill, common interest, when below par; but 
« plain simple example mil shew the improprietj of such 
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The foregoing table is very convenient^fortbe amount 
oi -gl or jgl, at an J rat^ per cent, from i to lU is at 
once had by inspection;^ therefore the amount of an^ bill 
above par is bad, by multiplying the sum expressed in it, 
by the amount in the table, opposite to the rate per cent. 
If below par, divide by the tabular amount, opposite the 
rate per cent; and the results will be the values required. 

EXAMPLES. 

1. What is the amount of a bill of exchange, for $750y 
at 4 per cent above par? 

750x1.04=780 Ans. 

£. What is the amount of a bill of exebaage, for %7B0y 
at 4 per cent below par? 

122 = rso. Ans. 
1 .04. 

3. What is the value of a bill of exchange, for 81175, 
at 91 per cent^ above par? 

Ans. 1289.56|. 

4. What is the value of a bill ef exchange, for jgDOO^ 
at 7 per cent below par? 

Ans. 841.12 + 

■ ■ ' ^ III " ■' * '•• ■■ I.. I ..» Ill ■■! llMlll l ll I HI I " ■ ' II ' ' J", 

a practice. Suppose a bill of exchange is 5 per cent be^ 

low par (its amount being glGOD,) J000x.05sbb50, an4 

1000— 50=950=the value, by thl» way of reckoniri^ 

but950x.O5+95O=997.5O lacks Jt2.50of 1000, (whieh 

1000 ^ i '^ 

it ought to bring,) for = 95238, the true worthy "and 

952.38xl.05==:999.99+ or 1000, which rule gives red™ 
{)rocal advantage to both buyer and seller. 



T 
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TABLE 2. 

«> Sheiriag the decimal value of the parts of a «g. either 

cirrreocj or sterliDg^ from! of a peni^y to 19 shiliinga. 

\d. 18 jgO.00104 4*. is ^60.2 

i .00208 5 .25 

i .003J2 6 .S 

1 .00416 7 -35 

2 .00833 8 .4 

3 .0125 9 .45 

4 .01666 lO .5 

5 .0208 11 *55 

6 .025 12 .6 

7 .02916 13 , .65 
S .03333 14 .r 
9 ,03r5 15 .75 

10 .04166 16 .8 

11 .04583 17 -85 
U, .05 18 .9 

2 .1 19 .95 

3 .15 

tlSE OF THE PRKCEDZNO TAELES. 

s - 

Required} the decimal Yalae of ggO 17 4i, from the 
Above taUe. 

Opposite to 175. stands .85 

to 4d. stands .01666 
to id stands .00208 



Their sum, ^.86874 Ans. 

Note. When the parts of a g£ are reduced by the tables 
to an equivalent decimal, and annexed to the whole 
pounds^ the sum becomes handier to work with. 

EXABfPLES, 

Shewing the use of the two preceding tables. 

£. A, in Philadelphia, owes B,in Liverpool, §§349 19 Si 
sterling; to pay which^ he buys a bill at £i per cent be- 
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low par; what must he pay in Federal, or United State* 

monej? 

First, put down -§349.95 7 

¥or3d. ' .0125 I 

For id. •OO^OBJ 



Their sum will be |gS49.96458 Now this multiplied by 40 

40 and divided by 9, give 
— — _— . the true value FederaU 



3. 



9)13998.5832 

81555.39813 Ans.= 1555.40 nearly. 
>!Vhat is the value o{ a bill amounting to jgldOO^^ at 
2i per cent below par.^ 

Amount of bill J^ and their Quotient 

Number m table 1. opposite ^=i,035 """"*'=" ^^uu^u^^ 

=1268.39+ Ana. 
For 1268.S9xl.0£5«1299.999 or 1300. Proof. 

4. A, in Philadelphia, owes B, in London ^1000 ster- 
ling, to pay which, he buys a bill at 4 per cent below par; 
how many dollars will he have to pay for the same.^ 

Ana. i84£r3.50. 

5. A factor, in Philadelphia, owes a merchant in Li- 
verpool, ^1500 sterling; to pay which, he buys a bill, at 
4 per cent above par^ how many dollars did die bill cost 
him? AnSi g6933|. 

Let these exampTes be proved by reducing their prices 
to sterling money. 

A merchant may turn both rise and fkll of exchange to 
his advantage, by buying and remitting when it is low; 
establishing a fund for whieh^he may drSw to advantage 
when exchange is high, 

BXAMBL2* 

A merehwit, in Philadelphia, remits a bill of gSOOOto 
lioodoo,, which he purchased at Q>i per cent bulow par; 
but on the rise of exchange^ he drew for the same at Qi 
per cent above jmr. What did he gain? Ans. 25S9.63|| 

__ ^ I II " in » I I I ' I • II I I I I • "I iMiM injii III i» •i.t^^i^^ta^ 

* ggl sterling is equal to 33s. 4rf.=400 pence, and one 
dollar ia^ecjual to 90; therefore, *^^^f:, the ratio that 
the pence in the sterling £f bears to the pence ia a SS*. 
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6r«at Britain eicbanges with the followijig piaces^ Vn^ 
Switzerland, Nuremburg, Leipsic, Dresden, Osnaburg, 
Brunswick, Cologn, IJege, Strasburg, Crae&w, Benmarky 
Norway, Riga, Revel, and Narva, on the rix dollar; the 
par being 4s, 6(2., or 54£{. sterling. 
With Ireland, at 8^ per cent advance. "^ 

France, for the eeu of exchange at 29.565^. sterling. 1 

Holland, 1 , [ 

Flanders, vfor 56 schil T groot at ^1. 

Brabant, J 

Srwerp:^°^35sch65grootat^I. 

Spain, for the {naster of exchange or S rials at 

4Qd. do* 
Portugal, on the milrea 
Venice, on the ducat of £0 sols d'or 
Genoa and Leghorn, on the Pezi^o 
Rome, one the crown 
Naples, on the ducat 
Florence, on the crown 
Bologna, on the dollar 
Sicily, on the crown 
Vienna^ on the rix dollar 
Bremen, on the rix dollar 
Breslaw, on the rix dollar 
Berlin^ on the rix dollar 
Frankfort, on the main, on the florin 
Stetin, on the mark 
Embden, on the rix dollar 
Bolsena, on the rix dollar 
Dantzick, on 13^ florins 
Stockholoi,! 

Upsal, J. on the rix dollar 
Thorn, J 
Petersburg) on the ruble 



at Q7i do, 
at 5Qi do. 
at 54 do. 
at 73i-dp. 
at 4ei do. 
at 64^ do. 
at 5 L do. 
at 60 
at 56 
at 43 
at, 39 
at 48 
at 36 
at 18 
at4S 
at 44 
at ^I do. 

at 54(/. do. 
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, EXCHANGE WITH IRELAND. 

The par between England and Ireland is 8| per cent; 
but the course of exchange is from 5 to 12 per cent. 
, Bills on Ireland are usually drawn for sterling monej^ 
(accounts hetween England aiad Ireland being kej^t in 
the same denominations.) 
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To civange Irish currency land if any number of doUars 
into English at par, be multiplied by 1 1 7, the pro* 

duct will be equal to the Irish 



RULE. 

From the Irish subtract -X 
part, the remainder will be 
English. 

EXAMPLE. 

ggioa 6 8 Irish, being 
eqfual to ^gt 00 English; the 
Irish ^108 6 S eantain? IS 
parts, each equal to J^B 6 8, 
and the «glOO Bnglisn con- 
tains just 1^ such parts. For, 
8 6 8xl3«=l68 6 8, and 
« 6 8xl2=1005 therefore 

it is plain, that if ^V^^ ^^^' 
tracted from Irish,it becomes 
Bnglish, or sterling; and for 
the same reason, if to Eng- 
glish, or sterling, -X be ad* 
aed, it will be equal to Irish. 
Therefore, to change English 
into Irish eurreney at pur, 

RULE. 



To the English, add a V 
part; and the sum will b 
Irish. 



halfpence in such dollars. 



EXAMPLES. 



1. How many dollars are 
in ig 100 Irish? 

sgioo 

20 



2000 

12 

24000 
2 



1 1 7)48000(4 10.25^^^ An^. 
468 

120 
117 



StOO 
234 



One dollar, Irish curren j 



cy, beiog 4s. lOid. equal 
to tlT h8uf-pence,it is plain, 
that if the half-|)ence of any 
gum Irish, be divided by 117, 
the quotient will be equal to 
the doHa*' which it is worth: 



660 
585 

75 
And 8410,25^^^x117=^ 
48000 Irish hal t- pence =s=- 
^100. 

Of", to multiply Irish by 



160 and divide by S9r we 
iijet the same result; for 45. 
lOirfi is equal to 117 half- 
pence, and »gl is equal to 
480 half-pence. Therefore^ 



48 — I60i_-rfttio 
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S, How many dollars are eqoal to j^lOOOlrish, exchange 
at par? Ans. 

3. In 5510000, How much Irish currency? Ans. 

EXCHANGE WITH FRANCE. 



MEASURES AKB WEIGHTS. 

The scale of measures, in France, is established on the 
measure of a degree of the meridian, equaiij distant from 
the north pole and the equator, which is found to be 
57027 toises, or fathoms; this multipUed by 90% gives 
5132430 toises, or 30794580 feet, from the pole to the 
equator, and is the assumed unity expressecl i& ancient 
measure, from the iron (oise of the French philosophieal 
academy, and the origin from which all their measures 
are derived. 

This being established, they divided 30794580 bj 
10000000, which produced 3.0794580, or S feet 11^ inches 
nearlyf and this portable measure was adopted to take 
place 0^ the foot, the toise^and the ell, and called a metre. 
Proceeding from this measure, as the common unity, in. 
a decuple or ten-fold ratio, they assumed the foJlowiQg^ 
names, vvsu 

French feet /f. in. Unes. 

Metre, 3.079458= 3 llj 

Decametre, 30.79458= 30 9 7 
Hectometre, 307.9458= 307 11 10 
Kilometre, 3079.458= 3079 lO 4 
Myriametre, 30794.58=30794 7 4 

Subdivisions of the metre, viz. in, lines, points. 
Decimetre, .3079458 = 3 8 4 
Centimetre, .03079458 = 4 5 
Millimetre, .003079458=0 O 5j 

From tiiese last measures are deduced 

ITINERARY, OR LON& MEASURES* 

1 Decametre, ass 5t toises. 
10 Decametre, i Hectometre, 51. 
10 Hectometre, 1 Kilometre, 513 
10 Kilometre, t Myriametre, 513a 
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AGRABIAN, OR tAKD MEA^SURft. 

1 square decametre, or lOOsquaremetres, make 1 are. 
10060 isqaure metres^ 100 square ares, 1 hectare. 

These are substitvited for the pereh and aere (arpent) 
of Prance. 

OUBIO MEASURES. 

1 cubic metre is called a stere; the 10th part of a stere 
is called d, decistere, and is used in measuring carpentry, 
&c. A vessel of a cubical form, whose side is one deci- 
metre, or a eylindrieal vessel of the same capacity, or 
solid content, is called a iibre^ it contains about '^tb. of 
water, or S5 ounces of wheat, and is assumed as the ele^ 
ment, or standard, for measures of capacitj. 

10 decilitre tnake 1 litre. 

10 litre, 1 decalitre. 

10 decalitre, i hectolitre. 

10 hectolitre are equal in capacity to 1 cubic metre 

WEIGHT. 

The original weight is taken to be equal to the qaanti* 
tj of disstilled water contained in a cubic vessel, the side 
of which is equal to the one hundredth part of a metre. 
This water weighed in vacuo, at the temperature of melt- 
ing ice, is equal to 18,841 grains; to this weight is given^ 
the denomination of gramme; and from the gramme, alt 
the superior and inferior, weights are deduced, by multi- 
plication and division. 

' milligranin^e, .001 

la milligramme, 1 centigramme, .01 

10 centigramnM;, l decigramme, .1 

10 decigramme, 1 gramme, l^ 

10 gramme, 1 decagramme, lo. 

10 decagramme, i hectogramme, 100. 

10 hectogramme, 1 kilogramme, iOOO. 
10 Kilogramme, l myriagramme, lOOOO* 

We see, therefore, that the gramme is an unit placed 
between two series of like numbers; the one increasing, 
in.ft decuple ratio^ to* the myriagrammey by whicb the 



224 



EXCHANGE. 



weight of goods and wares may be ascertaiaed; the other 
decreasing in the same ratio, to the milligramme, or y^j^th 
part of gramme; and is, therefore, adapted to medicinal 
and monotary weights and mixtures. 

• 

TH£ PRECEDING COMPARED WITH ENGLISH MEASURES. 

The metre is equal inlength to 3^9.383 inches. 
A litre, ^ . - 61.083 cubic inches. 

A gramme, - - 22.966 grains Troy, 

A kilogrammt, - 3/i.4io2. avoirdupoise 

A hectare, - - 11968 square yards, 

not quite 2i a«fe»* 

EXAMPLES. 



1. What is the content of 
750 litres, in wine gallons? 
61-083 xy50 _ 

231 "" 



2. In 120 metres^ bwr 
many yards?^ 

39.383X120 

■ j^.— »« II I II *i II __ 

36 ~ 



The French money of account, is francs and centtmea— 
The real monies are connected with the general systeo^ 
of weights, &Cft and are as follow: 

FRENCll COPPER COINSr 

1 centime, weight i gramme. 
5 centimes, 5 do. 

1 decime, lo do. 

2 decimes, 20 do. 



FRBNOH SILVER COINS. 

1 franc, weight, 5 grammes, 
5 francs, 25 grammes. 

Gold is coined into pieces of 10 grammes, 

A franc, equal to the ancient livre turDoise^sae 19cts* 
A 5 franc piece, like ft crown,==95cf^« 
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To change francs into dollars. 



RULE. 



MuHiplj the francs and centimes^ by the rate of ex-> 
change;* divide by 100, and the quotient will be dollars. 

EXAMPLES. 

1. What is the value of 5000 francs, 40 eentimes, at 
18 cents per frane? Ans. 

. £. A merchant in Bourdeaux, owes a merchant in Phi- 
ladelphia 9000 francs, 23 centimes; what is the value ia 
federal dollars^ at I9cis, per franc? Ans. 

To reduce federal dollars to francs^ 

KULE. 

Reduce the dollars to cents, and divide hy the rate for 
a franc; if the quotient consists of a whole number and a 
fraction, continue the division two places, for centimes. 

KXAMFLES. 

1. A merchant in Bourdeaux, owes a merchant in Phi- 
ladelphia, nett proceeds of a consignment amounting to- 
730 dollars, 16 cents; how many francs must he draw for>. 
if exchange is at 19 cents per franct^ 

75016 xlO_ 

19 

2. A, in Pliiladelphia, draws^ on B, of Paris, for 5000^ 
francs, at 1» cents per franc. Ans. gOOO. '. 

S« If A, in Philadelphia, buys a draft on, Brest, of^ 
4444 francs, 44^ centimes, for 800 dollars, what was the 
course pfexchauge."^ . Ans. 18c<s. per franc. 

FORM OF A BILL OP EXCHANGE. 

Fhiladelphia, June 16, 182GL 
Exfehang^ for 8059/r. 60c^ 
At usance pay this first of exchange (second of the 
same tenor and date unpaid) to Brusieur and Lamotte, 

* The number of federal cents which are enual to a franc. 
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or order, eight thousand and fiftj-tiine francs^ sixij een<^ 
limes, value received^ and charge the same to account^ 
with or without advice. 

JAMES SIMMONS. 
Jean Bornorilli, > 

* Philadelphia. S . ^ 

What is the value of the above bill, at 20 eents per 
frane? 

EXCHANGE WITH SPAIN. 

The monies of Spain are of, two sorts, viz. the one cal- 
led veton^ the other, plate money. The velon is to thfe 
plate rooitej, as 54 to 64. Dealef s and commissioners of 
excise, keep their accounts in rials and mervadies velon^ 
viz. 2 mervadies velon nfake l quartilc 

4 do. do. 1 quarto. 

8 J quartos, 34 men vel. 1 rial velon* 

15 rials velon, or 510 do. 1 peso or current dollar 
20 do. or 680 do. 1 hard dollar. 

16 quartos or 64 do. 1 rial plate. 

But so^e bankers, remitters, and some merchants-, 
keep their accounts in old plate, or money of exchange,, 
viz. 

34 mervadies plate make 1 real plate, value in U.S. SSO.IQ 
8 rials plate 1 piaster of exchange, .SO 

10 do. 1 dollar,. 1. 

11 do, 1 ducat of exchange, 1.10 
52 do. 1 doubloon of exchange, 3.20 

In the following table, the first column shews the assay 
to be worse than American or British gold and srWer. 
Second, the absolute weight Thiird, the standard weight. 
Fourth; its value in federal monej. 

. Silver, dwt, dwt gr. dwt, gr» value. 

Peso, or piaster! 

of 8 rials, now l I 17 12 17 10.2 81 
reduced to 10, J 
Pillar, piece of 1 . 
8 rials, now re- l^;^^^^^ 17 9 17 9 1 nearly 



duecd to 10. f ^^"^^^ 



BOfl 

re- 1 
i J 
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saver, dwt.dwt.gr. diut.gr. vcAm. 
Meiieo piece. 1 iriO l?" 8. 14 J ^j'' J;,*;^"^'^* 

NewSevUle> ^ ,400 13 21.15 5 i^t'!:^!!'*?™* 
wece of 8, 5 <- ** ^ cents. 

Fistrine of 2 rials plate, £0 cents. 

Gold. p These coins 

Muuui uu, > ,^^ current in the 

half do. f f If 5 ^4.16-^ U.S. at srjcfs. 

Fistole, i 4 8 4 7.8 I i-k^^^* ««o..i«. 

New Seville > ^ ^ ,., Lthcrfire.nearlj. 

double pistole 5 ^ ' *^* 
Pistole, 3 4 8| 

To reduce rials velon to rials of exchange. 

ROLE. 

Multiply the rials velon bj 8}, the quartos in a rial 
>relon, adding 1 for every 4 mervadies» divide by 16$ the* 
quotient will be the rials exchange. 

BXAMPLBS. 

1. Reduce 5740 rials £4 fner. vn« to rials of exchange 
•or plate. 

5740 

8i quartos in a rial velon. 

16)48796 product, ineluding 9 for the 24 mer. vn. 

3049^ rials of exchange. Ans. 

2. In 17469 rials 18 iner. vn. how many ddllars plate? 

Ans. 

3. In IQOOOOO rials velon, bow many rials of exchange? 

Ans. 

To reduce rials velon to rials of exchange, 

RULE. 

Mttltiplv the rials of exchange by 16, the quartos in a 
rial of exchange^ add 1 for every two mervadies, divide 
' this product by 8i, the quotient will be the rials velon. 
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1. Reduee 6450 rials 20 mervadtes plate to rials vtlon. 
8i)6450X 16{« 1 7)103210 X 2(l2242ri. 12mer. 

Or, 8.5)103210C Ans. 

i2. Reduce 2425 riaU exchange to rials velon. And. 
3. la 1000 rials of plate, how many rials veloii? Ads* 

To reduce Spanish to federal, 

RULE. 

Reduce the odd rials and mervadies to the decimal of a 
piaster, multiply the given Spanish by .80^ the amount 
will be dollars, and the decimal of a dollar, of which two 
places will be suffieient to retain for cents. 

EXAMPLE. 

A, in Valentia, is indebted to B, in Philadelphia, 875 
piasters 6 rials 25 i mervadies platej what number of dol- 
lars is A charged in B's books? 
8r5.6.25i=:875.843r5&8r5.84375X*80«:r00.6ri 



TABLE 

'0| XEftVAOTXS ASH RTALS EXFRSSSSB IH THE SECIXAXi OF A PIASTER. 



- 'Dfier. 

ill 
if 2 

i: 3 

if 4 

: 5 

1 ^ 

: 7 

I 8 


.00367 


mer. 
15 

16 


.05514 


mer. 
29 

30 

31 

32 


.1066 : 


.00735 


.0588 1 


.11028 


.01102 


17 


.06249 


,11395; 


.0147 


18 


.06616 


.11763; 


.018S8 


19 
20 
21 
22 


.06984 


33 

R 

1 


.12131; 

ials. 

i 

.125 : 


.0^2205 


.07352 


.02573 


.07719 


0294 


.08087 


i: 9 
:: 10 
i: 11 
::i2 
i 13 


.0330S 


23 


.08455 


2 
3 


.25 : 


,03676 


24 

25 
26 
27 
28 


.08822 


.375 : 


04043 


.0919 


4 


.5 


.044 n 


09557 


5 
6 
7 


.625 : 


.04778 


.09925 


.75 ; 


i 14 


.05146 


.10293 


.875 : 
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If^M OF THE ^RCOEDtNO TABLE. 

Find the value of 6 rials^ 17 mervadiesi io the deeimal 
of a piaBter. 

6 rials .75 

17 mervadi^s ,06249 



.81249 Ans. 
To reduce Federal to Spanish, 



RULE. 

Divide the Federal by .80; the qaotient will be Spa- 
nish piasters, and the decimal of a piaster; the decimal 
should contiaue to 4 or 5 places. 

EXAMPLES. 

Philadelphia^ June 20, 1820. 
Exchange for 86403.75. 
At twenty days si^ht, pay this second of exchange 
(first and second^ of the sanie tenor and date unpaid) to 
^muel Cunningham or order, six thousand four hundred 
and three dollars, seventy-five cents, value received, 
which charge to account as per advice. . 
Don Jean CordiUo, > DAVID JONES. 

merch't Barcelona. 5 

Required the amount in Spanish piasters. 

A merchant in Philadelphia draws on Madrid for 1700 
dollars; how many piasters will be paid for the same? 

Ans. 
Sold a bill of exchange for 5000 piasters 4 rials 12 
mervadies plate; what is the amount, at 75 cents per 
paster? Ans. 

Barcelona, June 19, 1820. 
Exchange for 640p* 4r. 24merv. 
At sixty days sight, pay this third of exchange (the third 
and fourth of the same tenor and date unpaid) to Don 
Alonzo Viola, or order, six hundred aad forty piasterSf 
four rials, twenty-four mervadies idate,' and charge the 
account as per advice. CHARLES DB ALVARBV. 



Messrs. Beck & Lamot, > 
Philadelphia, 3 
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How much Federal money should be paid for the pre*- 
oedinf bill? Ans. B512A7. 

Sold a draft of Don Jean de Mona, at 5 per cent above 
par, for wfaieh I received 12^ dollars 51 cents; how 
much should he charge me in piasters? 

Ans. 1456p, 4r. l^mer. 

The followii^ example will serve to shew how such 
cases may be resolved^ without using decimals. 

In 6478 dollars 33 cents^ how many piasters? 
•80)6478.33(8697 Piasters. 

10)73 remains. 
—(7 rials. 
Remainder 3 
X 3 1 

lOy mervadies. 
To change the above to Federal, 

RULE. 

»■ 

Multiply the piasters by .80, add 10 cents for each rial, 
and 2,i for every 8^ mervadies; and divide the sum by 108. 

809 7/». 7r. lOfm^r. 
.80 



•^m 



647760 

70 =s7 rials. 
2ia=8J mervidies. 
ji»:ii do* 



6478.33 Ans. 
£XOHANOE WITH PORTUGAL. 

The Portuguese keep their accounts in milreas and 
reas; 1000 make 1 milrea, valued in the United States 
at I dollar $& cents. 

The milrea is an imaginary piece of account; the reA 
monies of Portugal are as follow: 
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Silver. 

€rusado of 400 reas, not stamped^ value in the U.S. £0.50 

Crusado of 480 reas, stamped La I64S9 00 

12 vintin piece, or half Qrusado of 240 reas, 30 

5 vintin piece, of 100 do. 12} 

2i vintin piece, of 50 do. 6i 

NoT£. In estimating invoices for the ealeulation of 
American duties, it is ordered, that the mil rea shall be 
valued' at 1 dollar £4centS| but from the iotrinsie valoe^ 
of the Joannes, the milrea seems to be justly valued at 
67 id. sterling, or 1£5 cents, Federal money, exactly ^ 

Gold, Dxt, 

Double JoanneSjOr piece of £5m.600r.value in the U.S.32. 

16- 
8. 
4. 
2. 
1. 
6. 
3. 

To change reas and milfeas into dollars and cents, 

XXTLE.* 

To the milreas and reas add one-fourth part, the sum 
tvtll be dollars and cents* 

EXAMPLE.^ 

lb 5000/w. 400r. how many dollarsf- 
Operation. 500Q.40Q+ ^^^^' ^ ^ 86250.50, Ansr, 



* Because a milrea is equal to a fourth of itself more than a 
dollar, the parts of a mihea have the same ratio to the parts of a 
dollar^ that their wholes have; therefore, any number of milreas 
and rials, increased by one-fourth of tliemselves, will be e^ual 
tbodoUars^and cents, in such reas and milreas..' 



Single do. 


\^ 


800 


Half do. 


6 


400 


Quarter do. 


3 


£00 


Eighth do. 


1 


600 


Testoon^ or -/^ do. 





800 


Moidore, 


4 


800 


Half moidore. 


2 


400 


Quarter do. 


1 


£00 
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To change dollars and cents into milreas and <*ea5; 



KUI«E. 



Subtract ^ of the dollars and cents from themselYCs, 
and the remainder will be milreas and reas, (a milreabe- 
i'*giofa^ollar.) 



EXAUTtn* 



Reduce 6250 dollars 50 cents to milreas and reas. 
Op^pation. ||6250»50a 

1250.100 deduct. 



5000.400 Ans. 

Note. In changing dollars into milreas, let a cypher 
be arnnexed to the cents, if of 2 places, if but 1, let two be 
annexed, that the rea^s maj have three places. 

What must be paid for a draft of 900 milreas 280 reas, 
at 1 doljar 24 cents per milrea? Ans. gl 116.34.72+ 

Fhiladelphiaf Jtme £0y 1820. 
J^xchange for 6G0am. 400r. 
Sixty days after sight, pay this first of exchange (second 
and third of the same tenor and date unpaid) to 3oanne» 
de Silva, or order, six thousand milreas, four hundred 
reas, value received, and charge the same to account, as 
per advice. ALFRED PRINCE. 

Messrs. Monteiro Del Callo & > 
eompany, merch'ts, Lisbon. 3 

Required, the amouqt in dollars, at 5 per cent above 
par. Ans. 87875.52*. 

Sold my draft on Alphonso de Consillio, at 3 per cent 
under par, for which 1 received 6552 dollars; how maoy 
milreas and reas was the bill drawn for? 

Ans. 5398m. 848r. 

EXCHANGE WITH HOLLAND. 

TUS BATJLTIAS ]i£PVBLXC, OR S£Y£K U2riT£0 PR0TI2(C£S • 

There are im^ banks in Holland; one in Amstertlam, 
the other in Rotterdam. That in Amsterdam, (the mo&t 
considerable in Europe) was established on the 3istol 
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January, 1609, b^ the auihoritj of the states general, and 
under the dit-eciion of the Burgomasters of the city, who- 
havlng constituted themselves perpetual cashiers of the- 
merchants of Amsterdam, are the security for the bank. 

By the establishment of thi» bank, it is ordained, that 
bills of exchange and wholesale goods, shall all be paid in 
b^nk, unless the sum be under SOO guilders; in which 
case, it cannot be entered in the bank under a duty of 6 
slivers, except by the East or West India company. 

No director can use the freedom of extracting moneys 
from the bank, even for a single day, on pain of death. 
The strictness and fidelity with whieli this bank is kept, 
is productive of so mneh security and despatch, that a 
bank payment is reckoned from 3 to 5 per cent better 
than cash, beside a premium allawed the bank for everj' 
deposit. 

The bank of Amsterdam is supposed to contain the 
greatest treasure in the world, of gold and jewels. The 
specie kept here, is computed at 36 millions sterling. 

In Holland, they keep their- accounts in guilders, sti* 
vers> and pennings. 

2.groot, or 16 penning?, make 1 stiver, 

20 stivers, 1 guilder, or florin. 

6 guilders; 1 £. or pound Flemish. 

Or in pounds, shilling^^ and groQts. 

8 pcntiings make 1 groOts. 
12 groot? 1 shilling. 

20 shillings l£. Flemish. 

The par of a Dutch guilder, florin, or piece of 20 stivers^ 
is calculated by sir Thomas Bond (a late^riter) at 2t.SBd, 
sterlings which, in Federal money, is 40i cents, nearly. 
This seems something above its intrinsic value; for the 
true par may be easily estimated, from sir Isaac Newton's 
table of the assay weight and value of fc^reign coin, pub- 
Itshed in London, by order of the Privy Council,- IMO, ^ 
viz.. 

Standard weight, 6dwt. 17.05gr,; assay, 2dwt,, worse 
than British or Americaa silver. Valued in London, at 
£0.08 pence, sterlings ai>d in the United States^ abjut'^ 
ST cents* 

U^2- ^ , 
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The Uaited States exchange with HoliancI, at40ceQts 
the guilder^ more of leasf but &ofn the above comparison, 
it appears reasooable^ the par should be fixed at 37 cents. 

RULE. 

Multiply the ginlders by the rate of exchange, and di- 
vide by 10(^ the quotient is the answer in doilars. If 
stivers and penniogs oceur, take practical parts, or other- 
wise reduce them to the decimal of a guilder. 

1. A merchant in Philadelphia sold bis bill on Amster- 
4aai for lOOO guilders, 15 stivers^ 8 pennings, at 40 cents 
per guilder; what was the amount in Jfederal money? 

lOOO. 
15 St. %p^n.^ .773 



And 


1000775 X. 40= 


2(1 method. 


1000.15.8 




40 




40000 




lO-S 20 


*• 


5 = i 10 


Spen.^r^j^ 1 



k 



8400.31 Ans. 
£« A, in Amsterdjim, is indebted to B, in Philadelphia, 
S400 guilders^ what is the amount at 35 cents per guilder^ 

Ans* 81190, 

3. C, in Philadelphia, owes D, in Amsterdam, 2000 
dollars; how many guilders will it amount to, at 3S^ 
centi3 the guilder.^ Because S^ is =| of 100, 

2000-^^=2000 x4=6000^«i/. Ans. -^ 

4. In 1500 guilders, how many dollars, at33| cents jj 
per guilder? ^ Ans. 8500. j 

Note. A general rule to be observed in remitting to 
Holland is, to make them when guilders bear the lowest 
price there, and fix a fund which may be drawn upon to 
advantage when they rise. 
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Holland exehanges with France upon the French crown , 
for 54 ^robts, more or less; Hamburg, upon ti^t dollars, 
for 52 Flemish shillings; S^iain, upon the ducat, for 375 
mervadies, for 97 groots; with Portugal upon the crusado 
of 400 reas, for 44 groots; Genoa, upon the piaster of 5 
livers banco, for 92 groots; Venice, upon the ducat* of 24 

fross banco, for 88 groots; Leghorn, upon the piaster of 
sols d'or, for 86 groots; England, upon the ^. ster- 
ling, for d6s. 6d, Flemish, more or less, according to the 
rate of exchange. 

EXCHANGE WITH AUSTRIAN NETHERLANDS. 

Antwerp, or Anvers^ is the principal plaee of exchange 
in Austrian Netherlands, and was once the metropolis of 
the seventeen provinces; hut its eommerce was ruined 
bj the Dutch, who elosed the navigation of the Scheldt, 
soon after they threw oft' the Spanish joke. This was the 
more cruel, as the people of Antwerp had been their allies 
and fellow sufferers in the cause of liberty # The change of ~ 
politics in France effected a happy change for the people 
of Antwerp; for their eommercial privileges are again 
restored, and Antwerp bids fair to rival the most flourish- 
ing commercial cities on the continent. 

Antwerp is pleasantly situated on the Scheldt, which 
is 20 feet deep^ at low water, and rising 20 feet more at 
flood; allows vessels of the greatest bu/then to come up 
to the quays and unload. 

Their money calculations and exchange* are the same 
as in Holland; therefore, no other examples are^liecessary. 

EXCHANGE WITH HAMBURG. 

Hamburg is one of the most flourishing cities in Europef 
it has the sovereignty of a small district, about 10 miles 
in cireuit; and though the king of Denmark affects cer- 
tain privileges within its walls, yet it may be considered 
as a well resulated, independent commonwealth. It is 
well situated for trade, on the Elbe, which forms two spa- 
.cious harbours. The stately publie and private ediflces* 
the number ofcanals and bridges, give the town an air of v 
grandeur* not to be surpassed by many towns in Europe^ j 
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The fands of the bank are inferior to those oTAroster- 
daro; vet the integrity with which it has been conducted^ 
has gained a verj high reputation. 

The inspection of this bank comes not under the in* 
spection at the senate; but as the corporaiaon and citi- 
zens are their sureties, they ehoose their directors by a 
majority of votes. Though the capital of this bank be 
very considerable, it is uncertain the amount^ as the clerks 
and cashiers are bound to secrecy by oath; therefoife, no 
seizure can be made on any deposit, |or bank a^counti as 
no ohe knows how another stands with the bank. 

. They keep their accounts in rix dollars, sous, andde*^ 
iiier lubs. 

l£denier lubs make 1 souslub,vaIueintheU.S.g0.0208t25 
16 8008 lubs, 1 mark banco (or mak lub) .^5^^ 

3 marks banco, 1 rix dollar^ 1. 

S^rixdoUarsi 1 ^- gross, 2.50^ 

Or, rix dollars schillings, and denier gross. • 

6 denier lubs nnake l denier gross, .0104 

2 denier gross, l sous lub, .0209 

6 sous lub, 1 schilling, .t2S 

8 BchillingSf i rix dollar, 1. 

2 J rix dollars, i £, gross, 2.50 

The money of exchange, gene^ally called bank or ban* 
CO, on account of its convenience and undoubted securi- 
ty in trade, i^ esteemed better than the current, from ^ 
to 6 per cent, which excess is called agio. The current 
monies ai# said to have been so much adulterated of late^ 
that the agio has risen to 1 5 per cent, and upwards; but 
ail bills of exchange are paid in bank. 

To change banco into currency, 

rulb; 
1100 banco : 100 + 9gio ; i so is given banco : currency. 

The United States exchange with Hamburg at SSJ- 
cents per mark banco, three marks b^ing equal to one 
dollar; but the course of exchange is from 67 to S5 cents- 
p^r mark banco. 
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To change curreaey to banco, 

RULE. 

100 + agio : 100 : : giv«o currency : banco. 
To redace Federal to marks banco, 

RULE. 

Reduce the Federal to cents, and divide bjr the rate of 
exchange, for the marks banco. 

To reduce marks banco to Federal, 

RULE. 

« 

Reduce the sons and deniers to the decimal of a mark, 
and then multiply by the rate of exchange for the cents; 
or, multiply by the rate of exchange, and take parts for 
the lower denominations. 

EXAMPLES. " 

1. A bill of exchange on. Hamburgh for 12546 marks,. 
VO sous, B deniers banco, is sold at SO cents per mar^ 
what is the amount in dollars? 

1 2546 1 2546 .6' this 6' -= | 

8sous=9§ 30 30. 





376380 


S3: 


r64.000 Ans. 


2«4 

2 -4 


15 

34=: 
15 

TT 

5 


' 





S3764. Ans. 

2. A, in Philadelphia, draws on Hamburg, dpr 11564 
marks baneo, 8 sous, 10 demurs, and receives at the rate 
of S3| cents per mark banco; what is the value in dollars^ 

Ans. gS854.85 

3. G, in Raltimdre, draws on Din Hambui^, for 12546 
marks banco, 10 sous, 8 deniers, in favor of E, who pays 
him 3764 dollars^ what was the course of exchange? 

Ans. 30cts. 
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Hamburg exchanges \vith 
France, upon the erown of 60 sold, for 29 scfaii-"^ gf ^ • . 
Unglubs. Mst 

Spain^ upon the crown of 375 mcrv., for 93 gross. 1 o toc? 
~ the crusado of 400 reas, for 42 gn ( £ ;§ ^ 



ling tubs. I '^S « 

, upon the crown of 375 mcrv., for 93 gross. IS 
Portugal, upon the crusado of 400 reas, for 42 gr. r* 
Venice, upon the ducat of 24 grosji, for 86 gross* | ;g g g 
England, upon the -g sterling, for 35.6^s.Tlemish. J » g 

EXCHANGE WITH DENMARK- NORWAY, &c. 



Tht exchanges with Denmark and Norway, are intrin> 
mcallj the same with that of Hamburg. Their monies • 
being ot the vaiue^ divided in the same manner, and near* 
1 J of the^ same denominations^ vi^ 

15 pennitigs make 1 sch. lub, vidtteln the U.S.g0.0208i25- 

16 sehillingSi 1 mark, .SS| 
S marks, 1 rix dollar, 1. 

6i marks, Idueat, 2.0^ 

The examples and questions in exchange with Ham** 
horgf are sumctent for this* 

For exchange with Sweden and Russia, see (he gepv- 
ecaltaibles. 

EXCHANGE WITH GENOA, LEGHORN.- 
FLORENCE, AND CORSICA. 

Skint Gieorge's bank, in Genoa, is constituted of such* 
parts of the public revenue, as have been mortgaged hy^ 

fpvernment, durins the exigencies of the commonweafth. 
t is become a kind- of inferior se nate,. of powerful swaj 
in the republic, and often breaks the uniformity of their 
aristocratic government. The president's office is dur- 
ing life. 

Accounts are kept in the bank, in pezzoes or {Mastera> 
soldi, and denari. 

12 denari make 1 soldi, value in the U. S. go .05 
20 soldi, 1 pezzb, piaster, or dollar, 1 . 

This is the money of exchange^ but, in general accounts^ 
-•ce kepjt in lire, soldi,, denari, divided as before. The 
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«fnoney oFLeghorn^ is equal in value only to -J of the ez- 
chapge; and the livre of Genoa, is only ^ value of the ex- 
change money. The par of a piaster, lire money, is only 
20 cents. 

12 denari make l soldi, value in the U.S. So.ai 

20 soldi, 1 lire, .20 

4 do. 1 chevalet, .04 

30 do. 1 testoon, .30 

6 testoons, l geroni, 1.80 

To reduce lire money to money of exchange, 

RULE. 

^ Divide the lire numey by 5^ the i|uotient will be the 
money of exchange. 



EXAMPLE. 



In r94 pezzoes, 19 soldi^ 6 denari lire, how much mo- 
ney of exchange? 

5)r94 19 9 



158 19 104 exchange. 
To reduce money of exchange to lire money, 

RULE. 

Multiply the money of exchange by ^, the product will 
the lire money. 

EXAMPLE* 

In 684 pezzoes, 15 soldi, 9 denari, exchange, how 
many lire money? 

684 15 9 
5 



3423 18 9 lire. 
To reduce pezzoes, soldi, and denari to Federd money, 

RULE. 

Reduce the soldi and denari to the decimal of a pezzo^ 
and the exchange money will answer to dollars and cent* 
•at par. 
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EXAMPLE. 

Id 648 pezzoes, 7 soldi, deDari> how touch Federal 
money? 

6 dcnari bb= ,005 

7 soldi = .37 
pezzoes 648. 

8648.375 Ans. 

Note. This currency, or money, being divided like 
pounds, shillings and pence, to find the decimal value of 
the lower denominations, use table SU 

Otherwise-^Take the peau&oes as so many dolhirs, and 
for the soldi and denari, take parts of a dollar^ for the 
cents. 

Foregoing example. Pezzoes 647. 

^ 5soL =fci .25 

2*. 6^(pn.«i .124 



85648. 3 7i Afls. 
To reduce dollars and cents to pezzoes* soldi and denari, 

&UtE* 

Take the dollars as so many pe7.zoes; multiply the 
cents bj^ the lower known names in the ezchan^ money^ 
for soldi and denari, &c. 

EXAMPLE. 

Reduce 847 dollars, 37i cents, to pezzoes* &c. 
847.^75 . 
20 



7.500 
12 

6.000 



847^^:. 7soL e^jfc. Ans» 
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When fhe ezchilDge is so many cents per pezzo above 
or below par, 

RULE. 

Reduce the lower denominations to the decimal of a 
<pezzo, and multiply by the rate of exchange. 

EXAMPLE. 

What is' the v^ilue of 500 pezzoes, 14 soldi, 6 denari, in 
Federal money, at 90 cents per pezzo? Ans. 2450.65^. 
Exchange for 4000pez. 1 0$ol, 6den. 
At usance, pay ihis first of exchange (second or same 
tenor and date unpail) to Pier de Foscari, or order, four 
thousand pezzoes, ten soldi, six denari, exehant^e, if^hich 
charge to account as per advice. G. L'BSTRANGE. 
To Messrs Francisco, & co. > 
merchants, Leghorn. ^ 
What is the value of the above, at SJ1.04 per pezzo? 

Ans. 84160.54J. 

EXCHANGE WITH VENICE. 

The bank of Venice, or banco del Giro, is a public de- 
pository of the merchants' money, as established by an 
edict of the republic, ordering the sale of merchandize 
hj wholesale, and bills of exchange, to be made in bank. 
All debtors and creditors are obliged to pay or receive 
their money or accounts in bank by transfer, from one 
account to the other. 

A read^ money account has been opened for the ac* 
commodation of strange merchants, and to supply the ne- 
cessities of a real trade. This, instead of diminishing 
the funds, has been found to augment them. The funds 
of the bank were fixed at 5000006 ducats. 

Their monies are as follow: 

5i soldi make 1 gross, value in the U.S. 
24 gross, 1 ducat, 

But merchants and bankers, for the sake of ease in calcu- 
lation, keep their accounts in ducats, sols, and deniers d*or. 
12 deniers d'or make 1 sol, value in the U.S. S0.0465+ 
^ sols, 1 ducat, .9305 

Bat 93 cents are near enough for calculation. 
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This money of exchange w rmagraarT; loo dueats 
thereof) make 120 ducaU current; the dinerence i& call- ; 
ed agio. 

The money of Venice is of three sorts, viz. Bank, banco- 
current, and picoli. The bank money is £0 per cent bet- 
ter than the picoli/ but all bills of exchange aie paH id 
bank. 

Assay. Absolute wt 
Silver. dwt, dtct gr. 

The old ducat of Venice 23i 14 15 

Kew do. with No. 124, or 124 sols, 18 2 

€ru8ado,StMark,withNo.l40or HO do. 20 6 

Pieceof20iewel8, b.6 3 177+ 

Gold. dwtgr.nu 

Double ducat, h.li 4 la 8 

Single do. 2 9 4 

To Reduee Venitian ducats, soldi, and denari, to Fed- 
eral money, 

Reduce the soldi and denari to the decimal of a ducat; 
then multiply the given sum by .93, the product will be 
dollars and cents. 

Note. This money being divided as currency, the 
decimal parts for the lower denominations, will be found 
In table 2. 

BXAMFLE. 

In 3254 ducats, 16 sols, 6 deniers, how many dollars, 
iC93 cents be a par for one ducat? 
6 denari =s .025 

X6 soldi ;=s .8 

ducats, 3254. 



3254.825 
93 

97644/5 
29293425 



2026«98.r25 Ans. 
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To reduce Federal money to Venitian ducats^ &c. 



RULE. 



Divide the dollars and eents bj .93^ the quotient will 
be ducats and decimal parts of ducats; then find the value 
of the decimal In the known denominations. 



BXAMFLE. 



Bought a bill of exchange on Venice, amounting to 
83464.50; what is the amount in Venitian duoats of ex- 
change, at 93 cents per ducat? Ans. ^725du, 5s, 4ide. 

93)3.464.50(3725.2688 

20 



5.3760 
12 

4.5120 



Ans. 3725.5.4.512 

Fhiiaddphiai July 16, 1820. 
Exchange for 750duc, 16^. ddetu d^on 
At usance, pay this see md of exchange (first, of the 
same tenor and date unpaid) to Messrs^ Borelli & co. 
seven hundred and fifty ducats^ sixteen sols, sir denters 
bank;^ which charge to account with or without advice. 

JONATHAN BURRALL. 
To Messrs* Davilla Don, & co. 
merchants, Venice. 
^ Required, the amount of this draft, at 96 cents per da-- 
cat. Ans. 8675.74i. 

Hftvina proceeded minutely with the most particular 
commercial nations, and (I conceive) sufficiently illus- 
trated the different monies and exchanges, I deem it^ 
useless to pursue calculation farther. But as Exchange 
is a subject so extensive, its consideration so useful and 
advantageous to the young, as well as to the eld merchant, 
I shall here subjoin tables of the diiferent monies in use 
with the several trading nations of the world; the fore- 
fljoiog rules and applications being suflicient direclioos 
for the different exchanges that may be required*. 
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TABLES OF EXCHANCE. 

PIEDMONT, SAVOY, AND SARDINIA. TURIN, CHAMBBRRY, 

AND GAGUA.ltI« 

12 denari make 1 Soldi, value ia the U.S. 80.0138+ 

,277 
1. 

IA66 
3.611 
4.444^ 



1!^ soldi, 


1 florin, 


SO soidi> 


1 lire, 


6 florins, 


1 scadi, 


7 florins, 


1 ducatoon,^ 


13 iires. 


1 pistole, 
1 louis d'dr, 


1 6 Iires, 


MItAN 


y FA VI A, MOD EN A, f 


12 denari make 


1 soldi. 


^0 soldi, 


1 lire, 


115 soldi, 


1 scudi cur. 


117 soldi, 


1 scudi ex/ 


6 Iires, 


1 philip. 


5^ Iires, 


I pistole. 


'23 Hres, 


1 Spanish pistdle, 



go. 

.931 

.944 

.972 

3.555 

3.61 

ROME. 

CIVITO'TEOCHIA, ANCONA, &C. 

5 quatrini make 1 ba^oc^ 80. 

8 bajocs, 1 juUo, .111 

lObajocs, 1 staroptjulio, .138 

24 bayocs, 1 testoon, .333 

lOjulios, 3 current crown, l.lll 

ISjulios, 1. stampt do. I.S33. 

IS.julios., 1 chequin, ^ 

31 juiios, I pistole^ 3.444 

BOLONA, RAVRNNA, &C. 

6 quatrini make 1 bayoc, 80* 
10 bayocs, 1 jufio, .11 

^Obayocs, 1 lire, .22 

3 juiios, 1 testoon, .333 

8$ bayocs, I scudi of exchange, .944 

105 bayocs^ 1 dueatoon, I.l€6 

1^0- bayocs, 1 crown, 1.1 1 

3! Juiios, 1 pistole, 3.444 
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NAPLES. 
GAI£TA, OAPUA. 

3 quatriai make 1 grain, value ia the U.S. ^0 



ID grams 



1 carlin) 



2 c^rlins^orSOgr. 1 taria, 
^ 2 tarins^ or 40, 1 testoon, 

2i tarins, or 100, 1 ducat of exchange, 
S3 tarins, 1 pistole, 

25 tarios, 1 Spanish pistole. 



074 
.148 
.296 
.74 
3.407 
3.70 



SICILY AND MALTA. 
PALERMO, STRAOUSE, MESSINA, AND VALETTtlV 



6 pichli make 1 

10 grains, 1 

20 grains, 1 

6 tarins, 1 

13 tarins, 1 

60 carlins, 1 

bounces, 1 



grain, value in the U. S. 20. 
carlin, .02& 

tariir, .058- 

florin of exchange, .35 

ducat of exchange, .73 

ounce, 1.71 

pistole, 3.41 

GERMANY. 



VIENNA, BLENHEIM, PRAGUE, BRESLAW, BUNGAKT^ 
FRANGONIA, &C. PRESBURQ, FRANKFORT, 
<. NUREMBERG, &C. 

£ fennings make 1 drejer, value in the U. S* jgO* 



4 fennings, 


1 cruitzer. 




4 cruitzers) 


1 batzenv: 


.0^4 


15 batzen. 


1 gould. 


.517 


90 cruitzers. 


1 fix dollar, 


.777 


2 florins, 


1 hard dollar, 


1. 


60 batzen, 


1 ducat,- 


2.074J 


^ 


COLOGNE> 




KESTZ, LUSaX, TRIEHB, 9IUHICH, MUlfSTXS, 


,pui>wi«OEir, &c. 


3.dutes make 


1 cruitzer, value in 


theU.S.&O.^ 


2 creutzers. 


1 alb, 




Sdutes, 


1 stiver, 


.013 


3 stivers. 


1. palpert, 


.039^ 


4 palperts^ 


1 eop«tuck. 


v/., .155 


40 stivers, 


1 guilder. 


.517 


2 guilders, 


t hard dollar, 


1.0S4 


4 guilders, 


1 dUcat, 


2.074^ 




X£: 


# 
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AFRICA. 
MOROCCO) SANTTicaUZ, MEqUINBZ, TEZy &C> 

£4 fluce make 1 blanqail, value in U. S. fiO.OST 



S blanqnil, 

7 blanquilr 

2 octavo, 

2 quartOy 

£7 blanqail, 

54 blanquil^ 

100 blanqQiI> 



1 armee, 
1 octavo, 
1 quarto^ 
1 medio, 
1 doHarj 
1 xequiQ,'' 
I pistole, 

BARBARY. 



.148 
.259 
.518 

1.03r 

1. 

2. 

3.72- 



AtaXEHS, TUNIS, TRIPOLI. 



lO^aspers make 

2 rials, 

4 doubles, 

24 mediDs, 

32 medins, 

1 80 aspers, 

15 do4ibIes> 



1 asper. value in tbe U. S. JSe.0125 



1 rial, 

1 double, 

1 dollar, 

t ehequiii^ 

1 dollar, 

1 zequin,. 

I pistole, 

EGYPT. 



.125- 

.25 
1. 

.75^ 
1. 

S.72. 



CAIRO, ALEXANDRIA, &C. 



3 aspers make 
24 medins, 
80 aspers, 
32 medins, 
96 aspers, 
192 aspers, 
72 medics. 



1 asper, value ip the U* S. S0.0104 

1 medin, 

I Italian ducato, 

1 piaster, 

1 dollar, 

1 crown, 

1 sultanin. 



1 Pargo dollar, 

ASIA AND PERSIA. 



ISFAHAN, ORMRIS, AND. GOMBROON* 



.0212 

J5 

.888- 
I. 
l.lll 

2.222 
2.3SS 



It) coz make 

4 shahees, . 

5abashees, 
W do- 
5a io^ 



1 shahee, ualne in the U. 8. 80.074 
1 abasheef .296 

1 or, 1:48 

1 baveio, t^555 

1 tomond) • 14.81. 



exchange: 
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ARABIA, 
MEDINA^ MECdA^ AND MOOHA. 



y caret make 
18 comashee, 
60 do. 
100 do. 
9 sequin, 



1 comashee, value in U.Si So.016 

1 abyss, ^ 

1 piaster, or dollar, 

1 sequin, 

1 tomond, 



.30 
1- 

1.666 
15. 



MOGOL. EAST-INDIES. 
SURAY, CAMBRAY» GUZZUItAT. 

4 pieces make i fanam, value in U. S. 



4 fan am, 
4. anas, 
2 rupees, 
14 i^as, 
4 f agoda, 



1 ana, 
1 rupee, 
1 crown, 
1 pagoda, 
1 gold rupee* 



.034^ 
.138 
.555. 
1^11 
1.94 



S rez make 
20 pices, 

4 quarters, 
14 do. 
60 do. 



20 tcz make 
42 vintin, 

4 taogu, 

2 paru, 



MALABAR. 
COMFAY, BUBAL, &C. 

1 pice, value in U. S. S0.00647^' 

1 quarter, .129 

1 rupee, .518 

1 pagoda, 1.814 

1 gold rupee, 7.77. 

GOA, VISAPOUR, &c. 
1 vintin, value in U. S, g0.023r 



1 tangu, 

1 paru, 

1 gold rupee, 

COROMANDEL. 
MAI>RAS> FONniCHERRY, &C. 

4 cash make 1 pice, value in U. S. 
8 pices, 1 fanam, 

10 fanam, 1 rupee, 

1 crown, 
1 pagoda, 
1 gold rup^e^. 



.972 
3.888 

7-77 



2 rupees, 
35 fanam, 
4 p2»goda, 



SO.0069 
.055 
.S55 
1.111 
1 .944'' 
7.77 



250 exchange: 

BENGAU 
OALOUTTA^ FOUT ITILLIAM, &C. 



4 pice niake 


1 fanam, value in U. S. 


SO.OI 15 


3 fanam. 


1 ana, 


.034 


16 anaSy 


1 rupee. 


.555 


2 rupee, 


1 crown. 


1.11 


56 anas, 


1 pagoda, 


1.94 



SIAM. 
PEGU, MALACCO, CAMBO DI A, SUMATRA, JAVA, BORN£Q)&C. 

800 cori make 1 fettee, value in U. S. So.OOll 



125 fettee, 


1 sataleer, 


.138 


250 fettee. 


1 sooco, 


.2rr 


500 fettee, 


1 tutal, 


,55$ 


900 fettee, 


1 dollar, 


1. 


1000 fettee. 


1 crown, or rial, 


1.11 



W£ST<-IKBI£S-£NGUSH. 

^AMAIOA, BAHfiADOES^ &C« 

4 farthings make i penny, value in the U.S. J50.01 J 



Hi 



12 pence, 
20 shHHngSy 

7i pence, 
75 pence. 


1 shilling, 
1 pound c 
1 bit, 
1 dollar. 


afrency, 


.15 

3.20 

• 10 

1. 


( 


84 pence, 
24 shillings, 
30 shillings. 


I crown, 
1 pistole, 
1 guinea. 


- 


1.12 

4.8a 


J 

'A 

1 




FRENCH. 




1 

1 


ST. nOMIKGO, bfARTIKICO, &C, 








15 sols make 


1 scalin. 








20 sols, 


1 livre.. 








7 livres, 


1 dollar. 




I 




8 do. 


1 ecu. 








26 do. 

32 do. 


1 pistole. 
1 louis d'or. 


• 


1 

1 
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CHINA. 
FEKIN, OANTOK, &C. 

10 caxa make l condareen, value in U.S. S0'014 

10 condareen, 1 mace, ,143 

35 condareen, 1 rupee, ,50 . 

2 rupees, 1 dollar, 1. 

10 mace, 1 tale, 1.43 

JAPAN. 

1 piti, valueinthe US. go.0037 

20 pitis make 1 mace, .074 

15 maces, 1 oz silver, 1.076 

20 do. 1 tale, 1.481 

30 do. 1 ingot, 2.22 

13 oz silver, 1 oz gold, 14. 

2 oz gold, 1 Japanese, 28- 

100 Japanese, l cuttee, 280. 

In Novascotia, Canada, Florida,, Cayenne, &c. where 
English, French) and Spanish monies circulate, the cur- 
rency alters aceerding to the plenty or searcity of specie. 

For the currencies of the Spanish, Portuguese, Dutch, 
Danish, &c. in the West-Indies, see their respective ex- 
changes. 

For the inforvration of the readers of history, the mo- 
nies of the ancients shall be explained here. 



JEWISH MOKIES. 




1 gerah, valuein U. 
10 gerah make l Lekah, 
2 bekah, 1 shekel, 


S. So .025 3 
.253' 
.505' 


50 shekel, 1 mina, 


25.333 


60 mina, • 1 talent, 


1520. 


1 sextula, gold, 

3 sextula, i siculus, 


2.704' 
8.111' 


3000 siculus, 1 talent gold, • 


24333.333* 
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GHEOIAN MONIES. 

t chalcus, value in U* S. S0.OO6 

2 chalcus make 1 dichalcus^ .Ol t 

2 heiaibolum, 1 obolus, •0239 

2 obolus, 1 diaboluiii, •04r7 

2 diaboluro, 1 tebrabolam, .094 

IJ tebrabolum, 1 drachma, .143 ' 

lt)0 drachma, 1 mina, 143* 

60 mina, 1 talent, S6t» 

ROMAN MONIES. 

.1 teruncius, val. in U.S. S.0035 

2 terunciusmake 1 semilibclla, *0071 

2 semUibella, 1 libella, .0142 

2J libelia, 1 sestertius, .0357 

2 sestertius, 1 victoriatus, -0715 • 

2 victoriatus, J demarius, ^143 I 

1000 sestertius, 1 sestertium, ^ 35. 80 

100 sestertia, 1 decieSj 3580. 

ARBITRATIONS OF EXCHANGE. | 

• 1 

■ ■ ! 

It is of the utmost consequence to the merchant, who 1 
has foreign concerns, to be well acquainted with the mode > 
of arbitrating the exchanges between two or more places; •] 
'to have a knowledge of their weights and measures, and i 
the proportion they hear to each other, by this meam^ ^ 
he may make bis gain certftin, his knowledge, as a mer- -i 
chant, respected; and may likewise acquire valuable cor- \ 
respondents abroad , that might, other wise, never hear of 
his name. 

To the Rule of Proportion belongs the solution of all 
questions in arbitration; but as continual statements are j 
not only tedious, but liable to error, let the questions be "1 
solved by the following rule, called Conjoined Propor- 
tion. 

1st. Distinguish the members of the arbitration into 
antecedents and consequents; placing the antecedenii 
<Mi the left, and the consequents on the right. 
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*2d. Ifhefifst consequcBt muat \>e of flic same name 
With the second antecedent, which order must be observ- 
ed through ihe equation; and the last consequent must 
be of the same name with the "first antecedent. 

Sd. If any of the tferms in the equation have a fractiim' 
annexed, nftfltiply the whole nunibers hj the denomina- 
tor on the epposite side below. However, this maybe 
dispensed with, by ^ing parts (por the fraction, &c. 

4th. Multiply the antecedents for a divisor, and the 
conseqtientsror a dividend, if the place of the antecedent 
be blank; or, multiply the consequents for a divisor, and 
the antecedents for a dividend, if the {llace of theconse-* 
ipient be blank. 

*1. Amsterdam owes Philadelphia 6000 gilders; whe- 
fter is it better to draw at S7 cents the guilder, or hay:e 
the money remitted by the following route, vi'^t. To Paris,, 
jft 54ei Flemish, for 3 francs; thence to Genoa, at 5t 
francs per piaster; thence to London, ai 5brf. sterling, 
per piaster^ and thence to Philadelphia, at par? 

Ans. Gain by the rem1ttaface,BS49.1S. 

Operation of the preceding. 

18 (10, afc ;if francs. 
pfra, = 1 piaster. 
. )^s.=^0rf. ster. 10. 
9 ^^. =sl dollar. 

doH. ,0j^«jz^. Flemish. 40000. 

i8xD«fl.62>40000(2469.13 by way of London. 

6000X.57«iSe20 ' 



S49.lSgain. 

Note. By dividmg crosswtsei 3 into ^and 54, Sis 
stricken out, and 18))tttfor 54, which is aise stricken out, 
and 80 of the rest; tor the remainders are the same way 
}H*oporttonal that Ibe wholes are. Slriking^eut on both 
sides is called cancelling. 

"'The rute for abridgirig the antecedents and copscquents 
is founded tpon propu 19. Euclid, book 5., which says, 
<<If a whx^ie mignitude, be to a whole, as a magnitude 

Y 
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iMken from the first,, i$ to a migoiliibB; tefcM.liiMii4ie 
other, the remaipdei? ehrit be toJtheretoivw^is tbi^ mh^ 
to the whoie."^ 

m 

The fr^eediQeqiiieajtim wori^ed bf {KreportieiG. 

First* 54» 2 24000 :: 3 : 13S315.3' 
ff^ franco, fws. fkukts. 
Second* 5 : 13333*3r :i 1 : 2666.6* 

pias. piasters, d^ ster, d. sterling. 
Third 1 : 26B6.6' :: SO : 133333.3' 

4. ster* d. sterling. 
Fourth. 54 ; 133333.3' :: 1 : 82469.13 as 
before; but the first method, on accoant ^ its brenty, is 
much preferable. 

% C, ID LoDdoDy owes D> in PhiliMlelphia, ^^400 ster* 
lioc; D orders the inpoey to b» remitted en his aecount 

to Hamburg, at 59d, sterling, per rix dollar^ thence t» 
Ljons» at 7 ris dollars for IS erowns; thence to Veniee, 
at 12 crowns for 7 ducats; iheuce to Malaga, at 7 ducats 
for 6 Spanish ducats of exchange; and tiience to Phila?* 
ddphia, at 110 cents per dttcat» equal ^59|d. sterlii^. 
What will be his gain or loss* if the exchange between 
Philadelphia and London be at par? 

S2d. sterling ss 1 rix dollar. 
7 rix doUar9sl3 crowns. 
12 crowns . ^'7 ducats. 
7 ducats.. » 6 Spanish ducats. 
1 Spa. ducat:3= 59f^ sterl. es 1 \Octs. 
j84PQ. 
50 

m 

Xxyx^>^j{x^9|x^^^^,,, sterling. 
^X/XA;4X7XI . ^400^^ .? 

g624|=«l07'.94 Ana. . 
BjF eaDcelliHg, ££l2i£2ia424f , as before. . 

3. E, of L^orp, is indebted to F^ of BaUimore^ 900 
piasters; exchange between Baltimbife and Leghorn 
cents per piaster; F consldcri !t belter td bav/ the. 



* 



Uj remitted, and B remits as fellows: To Venicey at 94 
.Mastera for 100 dueatsf tkeoce to Cadiz, at 820 merva- 
dies per daeat; thence to Lisboo, at 630 reas for 9,7% 
mervadies; tbence to Amsterdam, at 5Qd. Flomishfor 
400 reas; -thence to Paris, at 56(2. Flemish for 3 francs; 
thence to London, at 31^. sterling for 3^ francs; and 
. Irom London to Baltimore, at 94<L sterling per dollar. 
What is the arbitrated price of a piaster between Baltic 
more and Leghorn, and what does F gain bj the trans- 
action? Ans. Arbitrated price, £'1.02+9 gain, 824» 

4. G, of Venice, is iiHlebted to H, of Philadelphia, 300 
ducats, exchange on Yentoe at 90 cents per dueat; H 
considers it better to have the money remitted, and 6 \ 
remits as follows: To Barcelona, at 320 mervadtes per 
ducat; thence to Oporto, at 420 mervadies for 1 milrea; 
thence to Nantz, at 140^ reas per frank; thence to Lon^ 
don, at 30i. sterliira^ for 3; francs; and thence to* Phila>- 
delphra, at par.. What is the' arbitrated price of a dacat, 
4»etweeii Yesice and Philadelphia, and what does H gain 
or lose bj the traimaction? 
Ans. Xi4>itetMl price for a doUar^ gl .0078, gain> fj^StM 

vCONOEilWING TH£ CAIN AND LOfrS BY EXGSAitGB. 

- Suppose K, in Lohdon, ewes L, in New*Tork,8100d^ 
Hie exchange betweea Ifew-Yorkand'London at 2 per 
eeat above parr and* the exchange between London and 
New- York tt^M. sterling per dotlaf;-^ whether is it bet'- 
ter for L.to dr^w, or K to remit? 

Foreign vteigriis and measuhes co»i»arsdwith 

american and british. 

I 

If 6/6. of a, be equal to 5lh. of ft, and^ 416. of ft« eqtial' j 
5 J6. of c^ and 8A« or c^ equal 9&. of d, and 5lh. of d, equal 
6tt, of e,-. how many Iht of c arc equal to 40f6. of a? 
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a6'» 5'b 


. 


34'« 5c 


* ■ • ' - *. 


c9«= 9</ 




*'« 6'if 
e sai40'a lo 
9 


' 0X4X9(1<T~'~ ' j 




^^l^^ ^S6mkas\^im, 1 


90 


4, , I 1 


5 


1 


8)450(56 J/ii Ans, 


4a 


■ 


50 


■ ■ - . - 


48. 


■■ . 



i«^ ^^}^^' *® London be eqital to Wfcut Amstcrdam^tiii 
^. at AmBterdam equal 49/ft. at Binges, and 9S». «t 
wug«s equal lim, at Datttzic; how mas j lb. at Baut- 
ZJC are equal to 1 1 S^ft. at London? Ans. 129,92». 

TA?; '^.*?^'^^ at London, equal 100». at Aii»tei4aiiit wd 
W«&, at Amsterdam equal 90i6. at Genoa, and 100^*. at 
Genoa tqual 70lt, at Lei^c, and JO^tt, at Jbeif^ic ei^al 
W5». at Leghorn, and IQOZft. at Legberii equal l09/«k«* 
Seville, and §SU,. at SewUe equal lom.nt Milam Oiw 
many 16. at Milan will eqaal 63/»- *t Lwidon? 

Am. IQSlb. 

'^'^^\^^i ^^*- ®^ P^PP^*' ^^^' tf 5'*- of cloves cost as 
»«ch as «6. of pepper, and 2itt. cinoamoa cpst as mucii 
as 4W. of cloves, and 3^, of cinnamon co§t 3 shillings? 

Ans. Wd, 

5. If 7 aunes of Genoa, make 9 yards otLqndaOit and 36 

'^?'3^.?^'^^^^'^ ®H^** 49;aunes of,HoHa«d».aiid 7 auu^ 
ot Holland eqpal 9 braces of MUan^ and S braces of Mil&a 
equal 2 vares of Aragon, and 5 vares of Aragon equal 2 
canes of Montpelier, 9 canes of Montpelier equal lO 
canes of Thonfouse* and 4 canes of Thoolouae equal » 
aun^of Iroyesj how many aunes of Troyes will be eouaL 
to lOO^unes of Geneva? Ans. ISO aunes of Troy«a. 



BXCRAMGJB. 
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SoIdiioQ 1. 
9x49x9x2x2 xl0x9xl0a_ l^oauncsTroycs. 

7X36X7X3X^^X9X4 
Solution SL 

25 
S 



Hero it may biie otoeHredj- 
that if equals be struck from^ 
both sides, the remaiDders- 
being.' worked with aocord- 
iag to rblO) will give the an**- 
swer the-same as the wholes^ 
ivouU have doae. - 



75 
2 

159 Ads. 



TABLE, 

S9irwnrc( bow^mant vovrnts akb DscniAU ov vovsds atoibbvioisbv^ 

Alli: S<117AI, TO. 100/^' IK THE JTOIXOWIKO SLXCXS. 

Comparative tables of wei^ls and measuresr for the 
most paFt> give 100/6. of Icofidos, .Amsterdam, or Paris, 
M the standard to whioh all the rest are-made equal; but 
it will be found to fiicili^te calculation, bj making 100/6. . 
foreign the standalrd, and show how man; /&• avoirduppise 
are equal thereto. 



'Bu.^:^^ ? American. 

^r^ien. 5 English. 

Eqi^alsk 



[Foreign.. J English. 



lOQttu at Amstcrdan 7 ^^g^^ 1 00/b: at Arsehoti Ik 10S.8 



Dort. S^"^^'' 

Lejden^. 102.8 

Botterdam, 109. 

BRABANT. 

Ssrgen Opzome^ ll!SL3 
A&twerp^ 105. B 

%2 



Bois-Ie Due,. J03.S 

Lovain, . 103.8^ 

Copenhagen, 101.46 

Hamburg, 106.8 

Lubec^ WS^^ 
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EXCHANaR 



Foreign. 



FRANCE, 

. r American. 
1 English. 
Equals, 
1 OO/i.at Avignon, /*, 90.75 
Bajrone, 109. 

BiaaacoB, 109» 

Bourdeauac, 109w 
Boupg<rn brcas, 104.8^ 
Lyons, dtyw^ 94. 

silk wf. 101.5 
Marlines, 103.8 

Marseilles, 88.2 

Montpelier^ 91. 
Nantz, 109. 

Nancy, i03. 

Paris, 109. 

RocheUe, 109. 

Rouen, 113,5 

St. Malocs, 109.' 
Thoulousc^ .M35. 

GERMANY^ 

lOO/i. at Liege, 103.8 
Lisle,^ 96. 

Nuremberg, 111.22 

Naurembcrg^ 104.3 
Stetin, 99.^ 

Bremen-, 105.81 
Breslaw, 87.1 

Bruges, 103.8 

Erford. 100.2^ 



SPAIN. - 

Foreign. /American 

^" 1 English. 
Equate, 
100/A. at Alicant,/6.100.9 

Bilboa, : 109. 

Cadiz, 103.8 

Madrid, 96. 

St. Sebasuan, 109. 

Saragosa, 69. 

Seville. lOS.a 



Frankfort, T 
iin,J 



111.22 



111.22 



on the main, 
Frankfort, 1 
on the Oder, J 
Ghent, 103.8 

Leipsic, 103.8 

pausgiAv 
100/*. Koning8herg,jB7.1 



Valentia. 



69. 



ITALY. 

Bergamo, sm.w^ 65,46 
great do. 160.3 
Bolona, 73, 

Florence, sm. w/. 76.2 

great do. iir.2 
Genoa, cash do. 67.6 
common do, 109. 

great do. 120.4 
Leghorn, sm. do. 76.07 

great do. 117.2 
Lucca, small do» 75.8 

great do. 115.34 
Messina, * 73.85 

MHan, 05.2 

Naples^ 64.3 

Palermo, sm. tpf. 7l. 

grwt do. 154.3 
Rome, 75. 

Venice,, sm. do. 6O.15 

great.do. 114.13 
Piedmont, , 7a< 

Turin, 72. 

Savoy, 12a,8 

PORTUGAl.. - 

JOO/i. Lisbon, &c. 102 .a 



h 



RUSSIA* 

«■ . f American. 

Foreign. | ^^^^^^y^ 

Equals, 
100/*. Arch^gcyA.90. 75 
Muscovy^ 87.14 

Revel, 96.8S 

Riga, 100. 



ESGHAK6E. ^ftft 

P/^M.«<y« J American. 
Foreign. | g^^jj^j^ 



Equals,, 
lOOlb. DanUic, lb.96. 
Elbing, .. 96.5 

Koningsberg, 87,14 



By this tabte) the proportion ef lib. may he known as 
readily as 100, by removing the decimal point two places 
further to the left hapd: thus^ 100^6. at Genoa is equi^ to 
109/6. at New.York; and lib. in Genoa, according.to the 
same proportion^ is equal to 1.09Z6. in New- York. 

PARTICULAR WEIGHTS OF FOREIGN NATIONS* . 

SPANISH WEIGHT COMPARED WITH AVOIRDUPOISE. 

ib. oz* 
16 adarme, i ounce, equals o- 0^96 
16 ounces- 1 pound, 16.^ 

25 pound latoba, 24^ 

4 aroba, l quinta^; 96^ 

6 do. 1' 144 

GOtD WEIGHT COMPARED WlTd TROY WEIGHT. 

lb, oz. dwt. gr. 
1 tomtn equal GOO 8.29 
8 do. 1 castilxan, 2 19.16 
100 castilian, 1 1 19 20.16 

WEIGHTS OE PORTUGAL COMPARED WITH AVOIR- 
DUPOISE*. 

. " lb, az* 

1 arratal, or pound, 1 oa;368 

S pound, 1 faratelb, 2 00.736 

12 do. 1 Tottoli, 12 4.^16 

32 do» 1 ar«ba, 32' 11.77jS 




^^ BXCHANQC. 

WZTGUTB Of VJSAVt COMPARED WIT» AVOIRDU'^ 

POI»B« 

ib. 02. 1 

1 pound, 1 2.26 

ao do. 1 mhre^ 44 3.82 

4mirre, t migliam, 136 15.29 

Bk^tallo of 6«iioa, 24 

IN GERMANY^ FLANDERS^ HOLLAND, SVfZDEN^ DEN- 
MARK, Su:. 

One schippondt is equal to^ 

/>• 02r. 
300/*. at Antwerp, 311 6.4 Avoirdupoise. 
300 Hamburg, 329 6.4 
320 Lubeck,. 332 2^56 
400 Kottigsberg^ 348 9. ~ 
320 Sweden, for copper, 324 10.^2 
400 do. provisions, 405 13.44 
400 Riga, 400 
400 RcveJ, 387 5.12 
340 Dantzic, 3.26 6.4 
300 Norwayy 341 11.2 
300 Amsterdam, 341. 
The lyspondt of 'Amster- 
dam, and is 16 5.6 

WEtGHTS QS^TU^^Er* GRJ^AT WEIGHT. 

lb. OZ. 

1 occo is equal to 3 12.& Avoirdapoise* . 
6 do. 1 batman^ 32 12.8 
44 do* l.quitttal,. 167 3*2 

SMALL WEIGHT. 

H* oz» 
1 occa, is equal to d 15 Avoirdu. 

6 do. 1 batman, 5 10 

1 rottoli of Egypt,, 144^dfams^ llh* 6.4.02;. 
1 d(K large (Alefqx>)r20 do. 7 
1 do. small do. 624 do* 6 1.22 
Ida. Scyda, 600. do* 5 13,28 



kxchakos. 



Ml 



t pocde is equal to ft. 11.42 Avoir. 
10 do, i berkewit2^, 87 3-24 

MEASURES OF FOUEIGN NATIONS,. 
COMFAKED WITH IMCHES^ &C. 



Inches. 
39.383 



JRANCE* 

Foreign. 

Metre, 

"Abbeville, 

Bajone, 

BourdeauX) 

Caen, 

Calais, 
JElberuf,. I 

•S I Havre deGrace I 
g^Nante, S42. 

Paris, 

St. Qatntins, 

RoGheile, 

Rouen,. 

Sedan, 
I'Cambrajr, 




< 



saa 



^ 



r 



Llijons, 

r Abo, 
S BergenOpzome 

SX Bois le Due, 
Breda« 
Brussels, J 

HOLLA.Kp^ 

Amsterdam, 
Campvier, 
Hague, 
Haerlem, 
Leyden, 
Rotterdam, 
Flushing, 
Middleburg, 
t^Gueldr^^ 



44.5 



} 
I 






¥LAKD£RS» 

Foreign; 
'"Arras, 
Bruges, 
St. Omers, 
Ostend, 
Lidle, 
^ J Douay, 
^^ Ypres, 
Dunkirk, 

Ghent* 
Namur, 

Tournay, 
Valenciennes,, 

PORTUGAL. 

Barras of Lisbon^ 
Cavido of do. 

SPAIN* 

g rAlmeria^ 
J I^StAnderoy 
"" BilBoa, 

St. Sebastian 

CarAhagena^ 
Salcy, 
» Coruna, 
Madrid^ 
(Dadt^ • 
AUcantj| 

Barcelona^ 
Saragosa, 
Tortosa, 
S6.1 I iValentia, 



Inches.' 



.27.4 



09 






^^' 






26.3- 

* 

28.8 
28; 

26.6 
26.1 

26. 

"4 

44.3 

27. 

27.4. 



33.S 



32.4' 
33.8- 

32.4 ' 

33.1 

27.4 
37.6 
63. 
71. 

66. 

37. 6. 



26S 



SXCiUNG& 



SPAMIf H ISLAMDt. 

Foreign' Inches 

"Bntzzes j M^o"** 37.8 

ITALY. 

Aune of Genevt) 



a^IVaKItXANXM 



Foreign. 
Berne^ 



— ^ 



'Capaa, 
Qaietay 
MessiDa, 

Naples, 

St. Remo, 

Salermoy 

Savooa, 

Rome, 

CWita, 

Florence, 



44.5 
£6.5 
21.6 



o 






88.2 

8M 

73. 



88.2 
26^ 



36. 

28.4 
22.6 



Malta, 

BergMiia, 

Bolona, 

Rome, 

Farara, 

Fioreooei 

Liica, 

Geooa, 

Parmay 

Mantua, 

Modeiul, 

Placentia, 

BAVARIA. 

21.2 

< Ratisbon, 
(^ Saltzbuig 



Incheas^ 

£2.7 



^Wb-'SST'^I 



BRABANT. 
fLottfaiB^ ' 

g I Maefitreichty 
4) J Malines, 



g I Narva^ 



/ 



<*>( 
^ 



88.2 < I Strasbnrg, 
LABtwcq>, 

GERMANY, 

^Aixlackapelle,! 
Dusseldorf, > 
Mentz, J 

Aags- > linen, 
bttrgi 3 woolen, 
Bonn, 
Coblentz, 
Cologn, 
Manbeim, 
Pbilipsburg, 
Triers, 
Nuremberg, 
Osoaburg, 
Aune of Fnborg, 

SAXONY. 

f Bremen, 1 
Leipsic, V 



M< 



26.8 

20.9 

26.5 
22.5 



«g f Munich, 



] 



21.6 



^ < Naurend>urg] 
sfl Dresden, 
^Wesmarj 

SILESIA. 

Ell of Breslaw, 

AUSTRIA. 

'^ f Vienna, 
:::: < In8pruck> 
^ (.Bolnno, 

PRUSSIA. 

FU of Berlin, 
Sttlin, 



I 



I 



27.4 



27.6 



21.6 

35. 
U.7 



22;. 



27.. 

44.r 

S0.6 



23.. 
21.2 

2U6 

22. 
21.6 

2S«4 
W-6 
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S09EMIA. 1 HANOVER. 

Iteh^st Fbr^gti. Inches. 

21,6 PU ofZcl!, tlS 

HUSSYA* 



Vorewi* 
Stl of Prague, 



fill t>f Potsdam, n 

LOW COUiiTRIES. 



I 



1 



cLf Nimegu^, 
iJUcge, 
^ (^RttremoBo, 

HAIMAITLT. 

Attae of Mons^ 

FRANCONIA. 

Etl of Frankfort, 

DENMARK. 

£11 of Copenhagen, 
Kiel, 
Altonaj 
Lttbec, 

SWEDEN* 

EUofAbo, ") 

XhristianopleJ 

NORWAY. 

Sn<rfBer^eni 
Cbristigi 
Droutheim 

POLAND* 

Ell of Warsaw, 
Cracow, , 
, Thorn, ' 
Bantzic, 

POMERANIA, 

EllofEmbden, 1 
Paderborn, J 
Munster, 

SYRIA. 

Pico of Aleppo. 
Damascjus, 
Scanderooni 



2&1 
24.1 

sr. 

^.2 



a OB 

MS 



22.S 

24.3 
522. 

22.4 



2S.4 



WAY. 

bigna, V 
theim, J 

t, 

} 






5M.3 



21.6 

"23: "^ 

£4. 



21.2 
21.6 

24. 

2r. 

24. 



Archangel,"! 

Narva, I. 

Pctcrsb«iig, > 2{f.6 
1 2 I Moscow, f 
< l^Mitaw, J 

GREECE* 

Pieo^Atbeqs, ? 
Lacedenion« > 

LESSER ASIA. 

rPicoof Ephesos, > 
Smjrna, > 

ROMANIA* 

Pico of A^rianople, 
Galiopoli, 

PALESTINE* 

Pico of Jerusalem, > 
Acre, ' 5 

ARABIA* 

Pico of B&ssora, 

Modina, 

Mecca, 

Suez* 
CavidoofMoeko, 
Croa, 



} 



18. 
24. 

« 

27. 
18* 

S4* 

4 

24: 

t 

2r. 



AFRICA, ?GTPT* 

'^Alexandria, i 



t*.< 



24* 



Sayde, 

I ^^"P"'*' J silk, le. 

Oran, 
.Algiers, 






|B»^'»'lfii^ 



2r. 
2r. 

18* 



f ^^ 'V; 



; »• 



r , 



yii^ -ir' 



• t l*^' 



^r;-«| 



■ m ■ 

ALLIGATION* 

Alligation is a rule, by #hich two or nvore simpli^s^ 
of different ({ualitks, may foe itiixed together, so that 
the composition itiaty be of a mesm or tniddle quality. 

When the quantities and prices of several thiiigs 
are given, to find the mes^n pric% of the mixture coox^ 
posed ot those things, it is called 

ALLIGATION MEDIAL. 

In IVfedial Alligation, the sum or tatal of all tbe 
quantities is in proportion to any part of them, as 
their total price, is to the price of any part of them; 
%?hich is a mean medial, ot middle price. 

Multiply any ^iven part of the composition by the 
value of the whcAe^ divide . by -die sum of said quaxr- 
tities, and the quotient will be the mean price, or 
value. 

EXAMPLES. 

1. A grocer liad brown sugars, at 9, 10, ll, and 
12 dollars per CtvL; now suppose he would mix thena 
together, at what price could he sell them^ so as nei^ 
ther to lose nor gain? 
t.l at 9Z). 
1 at 10 
1 at 11 
1 at 1^ . ^ 

C 2). cts. 



•***>«■ 



4 2 42 :: 1; : iO-50 Aos, \ 

C C. [ D. D. ct^.' 
More properly ^ : 1 : • 43 : 10.56 AnSi. 



•j^ 



* Derived from tht Latin («rf, to, and tigo, to bind] 
to tie, or bind togetheri it being necessary, in sundry in- 
stances, to tie or link the given quantities logctber* m 
order to p^«gt«i (he ealc«fai<a«ii* 



ALLIGATION. 265 

tf 2, A merchant mixed 50 gallons of rye whiskey, 
at SOCts. per gallon, with 40 gallons, at 32cts. and 
•60 gallons at S2icts. per gallon; what should a gal- 
lon of the mixture be worth? Ans. Slr^^^cis, 

3. A vintner mixed 40 gallons of sack, worth gi 
per gallon, 24 gallons of canary, at 87icts, per gal- 
lon, 30 gallons of sherry, at 67cts^ per gallon, and 
ip gallons of white wine, at 60c^^. per gallon; what 
is a gallon of the mixture worth? Ans« SSicts. 

4- An oil and colour-man bought SOCiot. of white 
lead, at Sio per Cwt, 27Cwt., at jgll, lsCx»t.y at JS9 
and 17Cwt,^ at gi3 per Cwf.; now, suppose he 
grinds the good and bad together, axid sells it at 10 
per cent advance, what is the selling price? 

Ans. gll.nj + 

ALLIGATION ALTERNATE* 

Alligation Alternate, is a method, when the rates 
of several commodities are given, to find such quan- 
tities of them as, being mixed together^ shall bear a 
price propounded. 

HULK* 

1. The prices, or rates, must all be of the same 
denomination, (if not so given, must be reduced to 
the same name.) 

2. Set down the prices, one above the other, and 
the mixed, or mean rate, on the left hand of these. 

3. Join, or link together, the several rates, so that 
every one less than the mean, be linked with some one 
greater, or with as many as you pleas« greater, and 
each of the greater with one less, or as many less as 
you please. 

4. Take the difference between the mean rate and 
each price, and set them alternately. If only one 

♦ So called on aecoiint of the difterences between the 
mean rate and of each other rate being alternately placed 
for sake of preserving eqtftfHty.^ - ' - 

Z 
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< 



diffettnce staod agaiast any ralCt it will be At qom^ 
tity belonging to that rate; but; if there are seversA, 
then their sum will be the quantity^ which sum will 
be the answer for that rate against which it stands* 

EXAMPLES* 

1. A grocer would mix sugars, at JB9, Sll, and 
Si 3 per Cwt,j so that the mixture should stand him 
Sl2 per Cwt.; what quantity of each sort muat he 
take? 

9-^ iC. at 91 9x1= 9 

1211^ iC.at llVForllxl^ll 

13-^ 3 + l«4C. atisj 13x4«52 

6)r2(l2proof 

2. A merchant would mix wines, at Si .20, 1.50, 
2, and 2*50, per gallon, so that the mixture should 
stand him in $,75 the gallon; what quantity of each 
sort must he take! 

120-^ 75 or 15 or 3 
150-^ j25 5 1 
200J 1 25 5 1 

250—^55 11 21- 



175 



175 



120-, 25 or 5 or 1 



150-nr5 15 
200-^ 155 11 
250—^ 25 5 



3 
1 



Note. Any number of answers may be had, by 
dividing, or multiplying, the first set of differences 
by any common divisor or multiplier; which is evi- 
dent from the annexed examples. 

Note 2. By connecting the less rate with the 
greater, and placing the difierence between them and 
the mean rate alternately, the quantities, or difieren- 
ces, resulting, are such, that there is precisely as 
much gained by one quantity, as is lost by the other; 
therefore, the gain and loss, upon the whole, are 
equal, and exactly the proposed rate. In like oaan- 






S« A mHter purchased wheat for gl, 1.25, 1.50, 
and 82 per bushel; but is minded to mix such pro- 
portions of them together as will bear a price of 
Ul .371 cents per bushel; how much of each sort 
must be taken to make the required mixture? 

Ans. 5 bus. at &1, 1 bus, at 1.25, 1 bus. at 
1.50, and 3 bus. at 2.00. 
4. A goldsmith desired to mix gold of 19 carats 
fine, with some oi 16, 18, 23, and 24 carats fine, so 
that the compound may be 21 carats fine^ what quan- 
tity of each must he take? 

Ans. 3 of 16, 2 of 18, 2 of 19, 5 of 23, and 5 
of 24* But this admits of many other 
differences. 

* ■ 

ALLIGATION PARTIAL.* 

Alligation Partial is a method, wh^n the price of 
each simple is given, also the quantity of one of them, 
and the mean rate, to find the several quantities of 
the rest, in proportion to that given. 

RULE. 

t. Take the difference between each price and the 
mean rate. 

ner, let the number of simples be what they may, 
and with how many soever each one is linked, since 
it is always a less with a greater than the mean price, 
there will be an equal balance of loss and gain be- 
tween every two, and consequently an equal balance 
in the whole; which might be easily demonstrated, 
if necessary. If the reader should fancy to see a com- 
plete demonstration of this rule, let him turn to page 
231, prob. 79, Emerson's Algebra, and there he will 
find one. 

* Alligation Partial , is so called, because it falls short 
of being general; the rule only applying in particular 
^aaes^or in limited or res tricted cases. 
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ALLIQATION. 



2« Then say, as the diSereace x>f that simple, whose 
quaotity is given, : is to the known quantity, :; so- 
ls any other difiEerence, : to the quaiitity of its oppo*^ 
site name. 

1 ^ EXAMPLES. 

i. H&w much sugar, at 9, 10, 1.1, and 12 cents 
per ib. must be mixed with 50/6*} at 20 cents per U^*^ 
to be worth l^J cents per ib.i 

9 — -^n 
n 
n 

7i 

3J + 2j + li + i«8 



IH 11- 

152 



20-i-^ 



8 : 73 :: SO : 46|"1 

8 : 73 : : 50 : 46| ! Or an equal quantity 

8 : 74 ^^ 50 : 46|. [ of eack' 

8 •: 7i : : 50 : 46|.J 

Proof of the above as follows, viz. 

r 9s=421j/^. at dcts.'^ 
AftT ^ J 10«4684/*. lOc^^. Lwith5a 
*^Tr'X^ll«:515|/*. 

t.l.2«562|/^. 



1968.75 
50 X 20= 1000. 



nets. rat20to 
12cf^.J makea 
mixture wortb' 
12hcts. per H^ 



46|>c4-K0«:237.5)2968.75(l2-5 Proof. 

2375 



5937 
4750 

11875 
11875 



O 



i. Hbvrmuch malaga, at Si. 12 J per gallon, sher- 
ry, at 87i, white wine, at 62J, must be mixed with 
do gallonsi of canary, at 75 cents per gaHon, so that 
the mixture may stand in 681 cents per gallon? 

Ans. 30 gal. at 112i) 30 at sri^ and 330 at 
62 i cents per gallon. 
3* How much alloy, and how much gold, of21, 
and 23 carats fine, must be put to 30 ounces, of 20 
carats fine, to bring it to is carats fine? 

Ans. 



AXtlGAtlON 'TOTAL.*' 

Alligation total is a method^ when the particular 
rates of all the ingredients proposed to be mixed, the 
sum of all their quantities, with the mean rate of that 
^m being given, to find the particular quantities of 
the mixture. 

RULE. 

Set down all the particular rates, with the mean 
rate, as before; find the differences, add all the dif* 
ferences into a sum; then say, as the sum of all the 
diiFerences : is to the sum of all the quantities .giv- 
en, : : so is each particular difference, : to its parti- 
cular quantity required* 

BXA^PLBS. 

1. A grocer has three kinds of rum; one at 50, one 
at 60, and one at 70 cents per gallon, and has a mind 
to put up a cask of 30 gallons of the three mixed, so 

^ Alligation Total, socalled, on account of so much 
being siven in the {Hroblems belonging to this ease. In 
fact, £e totals or whole matters are gi?en» to find the 
Mrtieular qva&tities f£ the miitttrei Qr of which it is 
tODiposed* 



^0 AMiliiAVWSi 

»that it may be wbrtk just jf6i cento per gaUoni hsm 
much of each sort must he take? 

i50y^ 13J+3|«=17J1 174+6i+6i : 30 : ; 174 : 17f 

SemOJ, 6i >aa, 30 : 30 :: 6i : 64- 

170^ 6i. J 30:30:: 6i: 6i 

Proof. irix.50=8.75 
iiX •60=3.75 
6ix. 70=4.375 



Stated quantity, 30)l6.875(56.25c^^«stated price. 

2. A druggist has simples, at is, 15, 12, 9, 8» 
and 5 cents per lb,; haw much of each sort must he. 
take, JO make up S^tsib* worth ilcr^. per lb. 

f82|f at I8c^^. per i&. 
4314^ 15 

^^^•1 i3i# a 



h 



'5T 
,55^\ 8 



$. Btero,. Ming- of Syracuse, gave orders for » 
crown to be made, entirely of pure gold; but suspect* 
iog the workmen had debased it, by mixing with it 
silver or copper. He recommended the discovery of 
the fraud to the fiimous Archimedes, and desired ta 
know the exact quantity of alloy in the crown. 

Archimedes, in order to detect the imposition,^ 
procured two- other masses, the one of pure gold, and 
the other of silver or copper, and each of the same 
weight with the former; and by putting each sepa* 
rately into a vessel full' of water; the quantity of wa- 
ter expelled by them, determined their speci6c. bulks. 
From which, and their given weights, it i& easier ta 
determine the quantities of gold and alloy in the 
crown by this case of Alligation, than by an alge- 
braic process. 

' Suppose the weight of each niass-to have been 5 A.^ 
the weight of the water expelled by the alloy, 23 
ounces, by the gold, 13 ounces, dnd by the crowo» 
^6 ounces; that is, that thefr specific bulka were iur 



J 



J 



snmiE posiTioK. mi 

^f Idt and 16; ^hea what were the quaatities of gold 
and alloy in the crown. 

^ J13^7 of gold, 1 And Ac sum of these is 7+d» 
23^3 of alloy. J 10, which should have been bui S. 
Wherefore by the rule, 

5 7 : 3J/i. of gold. \ j.^^ 

''is : UiA.ofanoy.J^^- 

4. A cask of 58 gallons is filled with liquor of 7, 

8, and 10 cents the gallon, and then it stands in diets-, 

the gallon; I would know how many gallons of each 

sort was taken. Ans. 40t7 gal. at lOcf^. Bt!-^ gaL 

at sets, and s-^ at tcts* 
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SINGLE POSITION, 

OR THE RULE OF FALSE, 

Is so called^ because by supposed numbers, taken 
at adventure, and worked with according to the na- 
,ture of the question, the true number sought is dis- 
covered. 

Take any number, and perform the same opera- 
tions with it, as are described to be performed in the 
question, by the following 

EULB.* 

As the sum total of the errors. 
Is to the given sum. 
So is the supposed number, 
To the true one required. 

^ _ . ^ 11 I. L _ 

' • If we put gsssum total of errors, Sac=giveQ sum, na= 
sapposed number, and Nasstrue number; then by the na- 

ture of the rale, s : S : : n : _ ssN Ans. 

$ 

Sn nN^ 

And bj the resolution of eq^atidns, ^^^ • Sss ^, 

^ sN «. Sn 



■J 



1. A teacher said tbat &e i, ^« i, |, and ^ of his 
acholaraamoiiQtedto87; howmaiiy stadeHtshad he? 
Suppose he had i scholar, then, per questioQ, 
i+^+i+T+l of 1*=!^, therefore, 
li : 1 : : ar ^ 60 Acs. 

. From this operation it appears, that the resuft of 
the position, beaars the same proppttioa to the posi- 
tion, that the given number does to the number re- 
quired, which is a principle to be observed through- 
out the rest of this case* 

2« Four merchants. A, B, C, and D, have gained 
$1000, which they divide in manner following, viz^ 
That half the share of A, is severally equal to f the 
share of B, f the share* of C, wanting Sli, and f tha- 
share of D, plus $tU required the share of each. 

fA's 350f ^. 

^"^•^ C's 22l|f. 
:D's 193|f|. 



i; 



mtm 



SlQOO proof. 

3*' A company of students drank at a reckoning: 
a certain sum, and said that ^, i^ j^, and ^ of the 
money made exactly Si 7j» required, their reckoning. 

Ans. S20- 

4. A man dying, left nglOOOO to be divided 
amongst his three sons, (whose ages were 19, 16, 
and 10 years respectively) in sCich a manner that 
their several portions, wheki they became of age,- 
might be equal, reckoning simple interest at 6 per 
cent, during their minorities; required, the share ot 
each. 

{S3942.849 + 
3396.916 + 
2660.335 + 






1 . 
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DOUBLE POSITION. 

Double Position is a rule which requires, firsts 
that a number be chosen at random, and worked 
with as if the true one, and the error looted, which 
is called the first error, (and is found by comparing 
the result of the position with the given number.) 

2« A second number must also be chosen, and 
worked with as before, and the error also noted. 

3* Place down the positions, one above the other, 
the error of the second opposite the first position,) 
and that of the first, opposite to the second. 

4. If the errors are like, that is, both greater, or 
both lesis, 

1. Multiply each position by the error which 
stands opposite to i^, and the difference of the pro- 
ducts, divided by the difference of the errors, will 
give the number required. 

2* If the errors be unlike, that is. one greater and 
the other less, the sum of the products must be di- 
vided by the sum of the errors, and the answer is 
had, as before. 

EXAMPLE. 

Let J&IOO be so divided amongst A, B« and C, 
that C may have $5 more than B, and B is more 
than A. 
First, suppose A's shareae i 

B*8 6 

C's 11 

18 and 100— -18«:82=5:fir8t 
Again, suppose A's share ss 2 error, too smalL 

B's 7 

C's 12 

21 and 100-^21 ssrQsrse- 
cond error, too small 
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Hence, by. the first condition of the rule^ 
1st position 1 79 Sdcrror.l These are like errors^ 
2d position 2 82 isterror. J whether both be too^ 

small or too great. 



■••"i^P^W* 



Therefore, 2ii5±ziiiI?«g28i«A'a share. 

82~r9 I „, 

33i=B's 

JBlOO. Proof. 

]^t suppose the seeond portion had been 30» 
Then 30 
35 
40 

105 and 105— t00a3 5a«2d error, too great. 
Then by the secood condition of the rule, 

1 5 1 These errors are unlike, because, one is too» 
dO 82 > gi^at^and the other too smaU* 

%w«fore, 30X82 + 1 x5 ^g^^^^ 

82+5 33i«B's. Vasbefose 

28 J« C's. J 

100. Proof, 

Remfirk* The first corroUary, deduced from the 
demonstration below, is the rule just now made use 
of. CorroUary second, will shew a different method 
of doing the same thing, 

DEMONSTRATION. 

If the numbers A and B, be produced from a and 
6, by any similar operation, to find the number from, 
which N is produced, by a like operation; supposing 
the numbers A, B, N, to be as the differences of a,.**, 
aifcd the unknown number; 
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lUUMPLBS. 

1. If A, B, and C, own amongst them a ship, worth 
212000; what is the proper share of each, when B 
owns a part of her worth jSlOOO more than that of 
A, and C S2OOO worth more than B? 

rA's share 82666$. 

Ans. < B's 3666|. 

IC's 5666|. 

Let z SB the number sought, and put the differences 
a b z 

A B N N_A=r, N— B«*. Then by the ques- 
tion, r : s :: z — a : z— A and rz — rb=ssz — sa^ by 
multiplying means and extremes. And by transpo- 
sition, rz — J2a=r^— ««, and Zss^Lzif?; if* be ne- 

gative (or B greater than N), then zas^lJtf? the 

r+s 

number sought. 

Corrollary 1. If both A and B be less than N, or 
both greater, then z=z , But if only one, as B, 



be greater than N, then * is negative, and z^^—lL. 

r+s 

That is, if each supposed number be multiplied 
by the error of the other, and the difference of 
the products be divided by the difference of the er- 
rors, when the errors are like; or the sum of the pro- 
ducts divided by the sum of the errors, when the 
errors are unlike; the (quotient gives the number 
sought. 

Corrollary 2. Hence also is derived another me- 
thod. 

Multiply the difference of the supposed numbers, 
by the least error, and divide the product by the dif- 
ference of the errors, if like; or by the sura, if un- 
like; the quotient is the correction of the nutuber 
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fl. The sum of twb numbers is 30, and if you com- 
pare the sum of J, ^ of |. of the greater, with §, i of 
i of the lesser, you will find a perfect equality; re- 
quired the numbers. . Ans. 18 and. 12* 

3. TTie sum of two numbers is 50; now, if you 
divide the greater part by 7,' and multiply the lesser 
by 3, the sum of the quotient and product will be 
equal to that given; required the parts. 

Ans, 35 and 15* 

4f A young gentleman having asked his father 
how old he was, received the following reply: seven 
years ago, my age was in a three-fold ratio to yours; 
but, if we should both happen to live seven years 
hence, my age shall be just double to yours. I de- 
sire to know their several ages. 

Ans. 49 and 21 years. 

5. A gentleman and a lady discoursing of their 
ages, observed, that 20 years ago, her age was to his 
in the ratio of 6 to 7, and that if they should happen 
to live together 20 years longer, her age should then 
be to his in the ratio of 14 to 15* I desire to know 
their respective ages. 

Ans, 50 and 55 years respectively. 

6, A drover being asked how many cattle he had, 
answered, that |- of them, plus 10, was just equal to 
^ of them, minus 10. Required, the number. 

belonging to the least error, which correction is to be 
added or subtracted, according as that number was 
too little or too great. 

For, let ^ be the least error, being the error of ^, 
and f the correction; then if A, B be less than N, 

d-j-j'rsZ and $'=2 — 5= — mf?— i= JII?X*« But if 

r — * t-s's 

B is greater than N, then b — $^=2, ^Tid^=b^^ts^ 
, ri+sa b — a 
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' In order to lihew how questions in Double Position 
may be resolved, where the ratios of the quantities 
are given, let question 4th be taken as an examples 

First. Suppose 3 for the father's age, 7 years ago, 
Then will 1 be the son^s; 
For 3 : 1 in the given ratio at that time. 
By condition 2d, 3 + 14 : 1 + 14 :; 2 : H; but 
should be only 1; 

Therefore, 30 — 1 7=13= first error. 
Again. Suppose 6 for the father's age, 7 years ago, 
then will 2= the son's; 

For 6 : 2 in the given ratio at that tihie. 
By condition 2d, 6 + 14 : 3 + 14 :: 2 : .||^; but 
should be only l; 

Therefore, 32-^20±s 12 ^second error. 

Lastly, 13—12 : 1 : : 13x6r-12x3 : 42=*fa- 
ther's age at first, and Y^^l^ssson^s age at first; 
For 42 : 14 : : 3 : 1, and 4?+ 14 : 14+ 14 : : 2 : l; 
but 42 + 7 =49= father's at the time they conversed, 
and 14+r=21^son's age. 

BXiLlC7I«E 2d, OF'SOLXTTlOir. 

i^uestion 5th. 

First. Suppose 3 and 3.5 for their ages 20 years ago; 
for 3 : 3.5 : : 6 : 7, the given ratio at that time. 

By condition 2d, 3+40 : 3.5+40 :: 14 : VV' 
but should be j ust Vt — 1 ^» 

Therefore, 645 — ^609 =36= first error. 

Again. Let us suppose 6 and 7 for their ages 20 
years ago; for 6 : 7 in the given ratio at that time, 
and 6+40 : 7+40 : : 14 : V^^but should be 
\y = 15/ therefore, 690 — 658=32 the second error. 

Lastly. 36 — 32 : 1 : : 36 x 6 — 32 X 3 : 30= 
age of youngest at first, and 35= age of second; for, 
6 : 7 :: 30 : 35, and 30 +20= 50= age of young- 
er at the time they conversed, and 55 that of the 

elder; for, 30 + 40 : 35+40 : : 14 : 15 at 20 years 
afterwards. 

Aa 
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Any questioa ^e chaos^» may be resolved by ibe 
following rule, deduced from the principles oiFDpur 
ble Position, viz. 

First, proceed a$ in Double Position, only let your 
supposed numbers be as near the truth as possible; 
and then by analogy, say, 

As the difference of. the errors, if alike, or 

their sum, if unlike, 
Is to the difference of the positions; 
So is the least error. 

To the difference between its position and the 
first approximate, value o£ the number 
sought. 
Repeat the operation with the approximate value, 
and the position which gave the least error for a far- 
ther approi^^imation; and so on, to ^my degree of ac- 
curacy we may desire. 

Let us take for example a problem, involving an 
adfected quadratic equation, viz. 

7. Suppose it was required to find two such num- 
bers, that whether they be added, or multiplied, their 
sum and product shall each be equal to 5. 

First. Suppose 1.36 the lesser, and of course the 
greater =3.64; 

Then 1.36 + 3.64=5 

1.36 X 3.64=4.9504, but should have been 
exactly 5; therefore, 5 — 4.9504?= .0496= first error. 

Secondly. Let us suppose 1.38 to be the lesser 
number, and of course 3.62= greater; 

Then 1.58 + 3.62=5 

1.38 X 3.62=4.9956, but should be exactly 
5; therefore, 5-r-4,9956=.0044=» second error. 

Now per rule,. 

•0496 — .0044 : 1.38 — 1.36 :: 1.38 : .0061, 
and l«38 + *0061«s:l«3861, the first approximate va- 
lue for the smaller number, which is very near the 
truth; for i;3861 + 3.6139=5 

and 1.3861 X 3.6139=5.00922679, not quite 
^^■^ of a unit too much. 
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By repeating the ojseration with this approximate 
iralue, we still come nearer. The true numbers are 

2.5 + v^]U2S, and 2.5— v^luis; 
because 2.5+ v^r52+2. 5— ^Tri5===5, and 

, .— /4-2.5^^1.25\ 

2.5 4--^l«25x2.5— V1.25«6.25^_g^^— 5/ 
—1.25 = 5. 

Note 1 . These Values are easily found by algebra. 

~8. A gentleman courted a young lady^ and as their 
birth-days happened together, they agreed to make 
th^t their wedding-day. On the day of marriage, it 
happened that the gentleman^s age was just double to 
tJiat of the lady's; that is, as 2 to 1. After they had 
fived together SO years, the gentleman observed, that 
his lady's age di^ew nearer to his, and that his was 
only to that of hers, as 2 to l^; 30 years after this, 
the same gentleman fouiid his and his lady's a^es t6 
be as near as 2 to l|; at which time they both died. 
I demand their several ages at the day of their mar- 
riage, and of their death; also the reasoti why the 
lady's age, which was continually gaining upon her 
husband's, should, notwithstanding, be never able to 
overtake it. Ans. 40 and 20 years were their 

respective ages at marriage, and 
100, and 80 at their death. 

Suppose their ages at marriage to be 30 and 60; then, 

» 4^.8 V' :8s: first error + 

Again. Suppose 30 and 35 for their ages; then, 

{35 + 30s=»65 Igj.^^ . i<> • . inn • r< ' 7iA 
rO-t-30=100j^^^ • ^ •' 100 . 71y, 71t— 

65=6y=y, second error + 

Therefore, per rule, V— V .• 35— 30 ; : 30 : 10, 
and 30 — 10=s20, age of the lady at marriage. 

40, that of the husband. 
And 20+30-l-30s=:80, her age at death. 
404^36-li^30=sioo, his age at death* * 
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The reason why the lady's age drew nearer to Ae 
gentleman's, is that unequal numbers continually 
aagmented by tne addition of one common number, 
or quantity, constantly approach the ratio of equality, 
as appears plainly by the following example, viz*- 

Let the numbers 2 and t be taken; 2 : 1 is in the 
ratio of 2, or the ratio of 2 : 1 is 2f for fss2* Now, 
if 1 be added to each, they will have a less ratio, viz. 

1 i, for 3 : 2ssf as Hi if 1 be added again, then 4 : S 

is still a less ratio, for 4 : 3=54*=* 1^* ^"^ ^^ ^^* 
These numbers being infinitely augmented, by con- 
stantly adding to each an unit, the numbers thus augr 
mented will become infinitely near the ratio o£ 
equality. Therefore, the reason why the lady's ag^ 
approached that of her husband.'s,. will appear hjr 
comparing the ratio of their ages at marriage, and at 
deaths First, 40 : 20 :: 2 : 1; that is, $5^4=2, 
s= ratio of their ages at marriage;, and 100 t 80 : : 

2 : li; but 122=1 i« 1=12 a less ratio than the 

80 li 8,- 

former; therefore the reason is evident; QEIL 

NoTjE. I have been more attentive to the rule of 
Double Position than most others; because I deent 
it amongst the highest rules of arithmetic. 



PERMUTATIONS & COMBINATIONS. 

The Permutation of quantities is,, the shewing how 
many different ways any given number of things ma^ 
be changed, or assume different positions. 

The Combination of quantities is, the shewing how 
often a less number of things can be taken out of a 
greater, and combitied together, without considering 
their places, or the order they standin. 



r ; 
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PROBLEM 1. 

To find the number pf permutations, or changes, 
that can be made of any given number of things^ alt 
different from each other, 

Multiply all the terms of the natural series of 
Bumbers, from 1 up to the given number, continu- 
adly together, and the last product will be the answer 
required. 

XXAMPLSS. 

I How many changes of position can a company 
of 6 persons assume? 

1X2X3X4X5X6« 
2, How many different numbers can be made of 
the number 123456/89? 

1X2X3X4X5X6X7X6X9==: 

• _ ' " * 

PROBLEMS. 

Any number of different things being given, to find 
how many changes can be made out of them, by tak- 
ing any given number of quantities at a time,, 

RULE. 

Take a series of numbers, begintiing at the num*^ 
ber of things given, and decreasing by 1, to the num*- 
ber of quantities to be taken at a time; the product 
of all the terms will be the answer required; 

How many changes may be run^ with 4 belh out 
offi? 8xrx6x5=sl6SO. Ans. 

PROBLEIM 3. 

Any number of things being giv4M3, whereof there 
itre several things of one sort, several of another, &c.^ 
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to find how manv changes may be made oat of dieia 
all, 

]IUI*E. 

H « 

1. Take the series lx2X3x4t&c,, up to the 
number of things given, and find the product of all 
the terms* 

2. Take the series 1x2x3x4, &c,, up to the 
number of the given things of the first sort, and the 
series 1 X2X 3 x4, &c., up to the number of the 
givei) things of the second sort, &c. 

3« Divide the product of all the terms of the first 
series^ by the jpint product of all the terms of the 
remaining ones, and the quotient will be the answer 
required. 

1. How. many variations may be made of the let- 
ters in the word Mississippi? 

ix2x3x4x5x6xrx.ax9xioxii= 

39916800. 
l;=s:number of m's ^3=. % 
1 kSx 3.x 4=number of i's =24 
1 X 2 X 3 x 4= number of «'s =24 

1 X2=number of/>'s = 2 , 
1 X 24 X 24 X 2= 1 152)39916800(34650. Ans^ 

2. How many different numbers can be made^of 
the following, figures, 1223334444? 

Ans. 1260O. 

PROBLEM 4. 

To find the number of combinations ofany givea 
number of things, all diiFerent from one another^ 
taking any given number at a time, 

1. Take the series, 1, 2, 3, 4, &c., up to the num- 
ber to be taken at a time, and find the product of all 

the terms. 
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^. Take a series of as many terms, decreasing by 
1, from the given number, out of which the election is 
to be made, and find the product of all the terms. 

3. Divide the last product by the former, and tha 
.quotient will be the number sought^ 

EXAMPLKS. 

1. How many combinations may be made of six 
letters out of 12? 

1 X 2 X 3 X4f X 5 X 6= (the number of terms taken at 

a time)7'20. 
12 X 1 1 X 10 X 9 X 8 X 7=^ (a like number of terms, 

from 12 down)66^280, and 665280-5-720= 

924* Ans. 

2. How many sections of 4, could be made out of 
a> company of 14 men? Ans. 1S20* 



PROfiLES^ 5. 



To find the number of combinations of any given 
number of things, by taking any given number at a 
time; of which there are several things of one sort^^ 
and several things of another, &c. 



RULB. 



Find the number of. different forms, which the 
things, to be taken at a time, will admit of^ in the 
following manner: 

1 . Place the things so, that the greatest indices 
may be first, and the rest in order. 

2. Begin with the first letter, and join it to the se- 
cond, third, fourth, &c. to the last. 

3. Join the second letter to the thi^, fourth, &c* 
to the last; and so on, till they are all done, always 
rejecting such combinations as have occurred before; 
and this will give the cotnbinations of all the twos. 

4f* Join the first letter to every*one of the twos; 
then join the second, third, &€>, as before; and it 
will gire the combinations of ail the threes* 
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5. Proceed iq the same maimer tio get the combi- 
XAtioQs of aU the foura, fives, &c., aod you will at 
last get all the several forms of combination, and the 
Btunber in each fisrm. 

6* Having found the number of combinations in 
each form, add them all together, and the sum Vrill 
be the number required. 

Let the things proposed be zzzy^x^ it is re- 
quired to find the number of combinations of every 
2, of every 3, and of every 4, of these quantities. 

Combinations. Eorms. Combinatioas in each* 

zxy X XyZy,xy^zx ir*, y^ ^ 

X %j X y, X y, X iff xy^x x^y x 3 
X y, X y, X X •— ► 

yy,yx 5=:snm of the £9* 



yx 



x^^ 



xxx,xxy9xxy,xxx x^ y,x^ x^y* z^y^x 4 

xxyfXxy,xxxxyx 1 

xyy^xyx — 

yyx 6=sum 

zzxy^xzzy^zzzx z^y^z^x . 2 of the 35.^ 
zzyy^zzyx z^ y^ I 
zyyx z^yx^y^xx ^ 

S;aBsumofthe4s^ Aj 
Ans. 5 combinations of every 2; 6| of every 3j 

and 5, of every 4 quantities* % 

PItOBt£M 6. 

To find the changes of any given number of things^ 
taken a given. number at a time; of which there are 
several given things of one sort, jmd several of 
another, &c. 

ROLE. 

1 . Find all the diSelrent forms of combination of 
all the given things, taken asmanyatatii3(te,aai& tb^ 
-Question, by problem 5, 
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2.* Find the number of changes in any form, (by 
problem 3«)^nd multiply it by the number of combi*. 
nations in that form. ^ 

3. Do the same for every distinct form, and the 
sum of all the products will give the whole number 
of changes required, 

EXAMPLE^ 

How many changes can be made of every 4 letters 
out of these 6; aaabbcl Changes. 

* tlX2x2 == 4 r 

1X2X3X4=24_^^ 
1X2 T"" > 

Therefore, 2x4 =» 8 
1X6 «5 6 
2X12=24 

as aumber of chnages required*- 

FROBLEM 7. 

To find the compositions- of any number, in atr 
equal number of sets the things being all diiFerent, 

RULE. 

Multiply 9 continually, as often as the number of 
companies* 

Suppose there are 5. companies^. of 12 n^cn each; 
it is required to find how many ways 9 men may be 
chosen, one out of each company. 

9x9x9x9x 9=59049. Ans. 

Note* Many more curious problems might be 
raised on the rules of Permutations and Combina^« 
uons just discussed; but the subject being inore 
curious than useful^ let wh^ has been said suffice. 



ABITHMETICAL PROGRESSION. 

Whea several quantitie3 increase or decrease by 
the same common difFerence, they form an Arithme- 
tical series^ Such, fox: example, are these: 

1, 2, 3, 4, 5, &c^ 
Or, 8, 6, 4, 2, &c. 

Or, a^ <i+^^ tf 4-2d, &c»^ 
Or, r, 2-i-^,^«— 2i/, &c. 

In an Ariduaetical series, let 

a denote the first term. 
d the common difference.^ 
n the number of terms^ 
z the last term. 
And s the sum^ of all the terms. 

Then the series will stand thus: 

a, fl+rf, o+2dy a+Sd^ a+4fd . . .z. 

Here it is manifest, by simply inspecting the series,, 
that its nth term will be a-fc- C'^-^l)^^ and, therefore^ 
that z^a+ (a — t)d: 

Again, to find the sum of all the terms, let the 
aeries be written twice, in an inverse order, so that 
the first term, may be over die last, and the second 
over the last but one, 8cc., thus: 

a, a + d^ a+2d^ a+zd \, ,z 

2, 2.— J, z — 2^, z — 3d ... a 
Or^ 1,1+2, 1+4, 1 + 6 ...y 

7, 7 — 2, 7—4, 7—6 ... 1 

Then it is plain, that the sum of. every two terma 
in the same perpendicular rank, is equal to the sum. 
of the two extreme terms of the series; therefore, 
the sum of the sums of all tWse pairs of terms, is 
equal to the sum of the extreme, taken as often as 
there are terms* But if we take the sums of all tbede 
pairs of terms, and add them together^ tfie result wUk^ 
evidently be twice the sum of sdl the terms of tbe 



4 
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^^ries; therefore^ twice the sum of all tbe terms of 
the series, is equal to the sum of. the. extremes takea 
as oftea a? there are terms. 

That is, 2*=n(a+2); therefore, ^^^C^+g) 

Or, 2 X 16«4(l + r); therefore, I6«i^i±i?' 
The two equations. 

Or, 7=1 +(4— 1)2, 16=lil±I^' 

express the relations which the five quantities, a, d]^ n^ 
2, *, have to one another; or that 1, 2, 4, 7, 16, have 
to each other; (but here we use the numbers for the 
first term, common diflference, &c., they must vary 
as the case may require^) and by means of them, 
when any three of the five quantities are given, the 
remaining two or either of them, may be found, as 
in the following examples. 

2XAMPLB 1. 

The first term of an arithmetical series is 2, the 
4Commoa difference 3, and the number of terms 50; 
required, the last term and sum. 

vHere we have given aa=2, ^^==3, n=r50, to find 2 
and s* Let these values of a, d^ and ;z, be substitut- 
ed in the first equation, essa-f (ti — \)d^ and we get 

«s2+49 X 3s=; 149. Again, let the values of n, at, 
and that just now found for 2, be substituted in the 

second equation's -2 — ! — ^,and we get s^ — ■ 
= 37'y5. 

EXAMPLE 2. 

The first term of an arithmetical series is 3, the 
common di£Eerence 2-, and the sum 120; required, 
tbe number of terms. 



^^ 
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Here ire have aa=s 3, d^s^^md ««» 120, to find n. 
Let tliese numbers be substitated ia the two equa- 
tions, instead of the letters which denote them, and 
we get «=14-2n, 240c=3w+>w;. 

By means of these equations, let v: be exterminated, 
and the result is the quadraUc equation n^ 4-2n=si20; 
hence, n is found to be + 10, or — 12; but as it is 
manifestly only the positive root that can be admit* 
ted, we have tisIO* 

From the preceding principles we gather, that of 
5 things, 10 combinations of 3 of the 5 ms^ be made, 

for, £J112L^=sio. Hence arises four ways of find- 
1x2x3 

ing each of the five constituent parts of an arithme- 
tical series; and for which purpose, it is necessary to 
employ exactly twenty problems. But first, we will 
sl^ew the theorems, or final equations, in algebraic 
form^ which are, in fact the rules for computing the 
several cases, and may be readily written out in words. 

Note. On the two following pages, are to be 
found twenty formulas, including all the cases of 
Arithmetical Progression. Sets of formulas are to 
be found in other books; but, I confess, I never 
found them without many blunders. I trust Uiat 
mine are correct and general. 

From the preceding prineiples, and primitive equa- 
tions arising from them^ and by the resolution or va- 
riation of the said primitive equations, the foHowiog 
formulas arise; which shew the method of perform- 
ing all possible cases in Arithmetical Progression. 

Case. Given* Required. Solution or final equa- 

. ^ z^^^ tions* 



<7, 2, n, 



ft— — 1 



>»• 
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Case. Given. Required. Solution or final equa- 

z — a , - tions. 
n =« — ; — hi 



«, z, dj 



« 



' I III ii ' ] 11 ■■III ■ 

2d 



a, z, s. 



z-\-a+z—a 

. ■ I 

2«— 2— <i 



a-^-z 



-4. a^ dy s^ 



>/ {2a— dy » + Sds—2a—d 

Z as V^ (20 — ^f ) * 4. SdS-^ 



-5* a^ ^^ Tiy 



z == « — ixd+a 



2 



In order to shew how to apply the above formulas, 
let us suppose the following arhhmettcal series giv- 
en, viz* 2, 5, 8, II9 consisting of 4 terms; 
Then, as? 2=:<first term* 

dss 3 ss common difference. 
n= 4= number of terms. 
2=5 1 1 :£slast term. 
« ±s: 26 ss sum of series . 
Now, let these values of a, d^ », 2, and s be substitute 
ed in the equations above, &c., and every thing may 
be found in round numbers. Take the first equation: 

Say, given 2, 11, 4;. then llzi^=s=arf, and 

4-^—1 



2 + llx4 ^^g^ ^^j ^^ ^f^ll the rest* 

2 

Bb 



090 AioTBsmncAii. PBemBe^m- 

Qut* G|V€0* Required^ Solittion or fioaT e<ma«» 



« < » 



6. iiT»,«,^ n_lx» 

2* 



7» 355, d^ Sy 



n ^ 

(* 2SS . , l» ■! Ill ■ ■ l« nil* ■ 

2 



2d 



8* !S« ^f ^ 



2s 

a. « -- 



> '•> "> 



2 X «2— T* 



n — 1 x^ 



a 



2—71—1 x^ 



9. 2j,n,4j ^ ^ «x2~n^Tx5 

2 



J 



10. d,n^ s, 



8 dxn-^t 
— I — 

n 2 



The foUowiDg are forms of arithmetical serieses, 
which often occur in mathematical dbsertations: 

1^3,5, 9, &c.* 
12, 9, 6., 3, Or-3— 6-^9 — 12. 
1^ 14, 2, 2i, 3, 3J, &c, 
1,5,9, 13, ir, 21,&c. 
3, 6, 9, 12, 15, 18. 
18, 15, 12, 9, 6, 3, &c. 



i«*a 



* This particalar s^es, has a peculiar property, viz. 
that the sum of any number of terms {x) is equal to the 
^uare (x*) of that irambtr. See foot of next page. 



^ 



s dxn — 1 ji 

n 2 






HtTt follows the profateiAs in order, according to 
flkt ftfeceding formuiaa. 

PROBLEM 1. 

The first i$rmf the last term^ and the number of terms, 
hewg given, to find the common difference, 

'^Oie extremes are 3 and 39, and the number of 
terms 19; what is the common difference? 

on ^ 

By formula l, per table, — — r»2. Ans. 

19^1 

PROBtSM 2. 

The first term, the last term, and the number of lerm«^ 
b€ivg gwenj to find the sum of all the terms. 

The extremes of an arithmetical series are 3 and 
39) and the number of t^rms 19; required, the sum 
of the .series. 

By formula 2, I±l2£2ii2=s399. Ans. 

TfiOBLBM S. 

Given^ (he extremes, and the common difference, to find 
Vie number of terms. 

The extremes arc 3 and 39, and the common dif- 
ference 2; what is the number of terms? 

By formula 3, ^illl2 + i«:i9. Ana* 

PROBLEM 4. 

The extremes and common difference gtvent to find the 
sum of the series. 

If the extremes are 3 and 39, and the common 
difference, 2; what i s the s um of the series? 

By formula 4^ 3"+Bx39-3 + 2^3Qg^ ^^^ 
2X2 

' " " - I I II < ■ ■ 11. I HMK I I il ■ I 11 11 H I I I , I III ■ ■. ■ ■ II 1. , 1 m -- 

Por, 0+l=8uiD of 1 term =1* or 1. 

l-f3=ssumof 2terms=2^ or 4. i 

44-5=>sum of 3 terms^ssS^ or 9. i 

9+7=sum of 4 tcrms«=4* or J 6. 3 

l,6-t9»8u.Hi of; 5 terms:^^^ or 25, <j.g. j 



-' f. ^-v—^ >. 
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PROBLEM .5. 

Th£ extremes and the sum of 1^ series given, to find 
the common difference. 

Let the extremes be 3 and s% and the sum of the 
series be S99; what is the common difference? 

ByfomiJa-5., 39 + 3X39—3 ^^^ ^^ 

399x2 — 39—3 

FROBLGM & 

The extremes and sum of the series gvvenj to find the 
number of terms. 

Let the extremes be 3 and 39, and the sum of the 
series 399; what is the number of termfr? 

By formula 6. i^i£2£ =s 19. Ans. 

3 + 39 

IgROBI-BM r. ' 

The first term^ the common difference^ and the sum of 
th e series given, to find Ihe nwi^ier of terms. 

If the first term be 3, the common difference 9, 
and the sum of the series 399; required, the number 
of terms.. 

By formula 7. 

^ (2 X 3—2)^ + 8X2 X 399— 2 X 3— 2 _ ^^^ j^^^^ 

2X2 

reOBLEM 8. 

The first term^ the common difference, and the sum of 
the series given^ to find the last term. 

If the first term be 3, the comipon difference 2, an4> 
the sum of the series 399; what is the last termf 

j^ formula 8< 



f ._ JV 



(2x3-2)'+8X2x399-2^39. Aas. 



I 

f 
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- J 



Tte' fird terfHf the tomwam d^ermce, and the mtmier' 
of terms given, to find the Uatiernu 

If the first term be a« the common difference 2, 
and the number of terms 1 9; what is the last term? 

By formula 9. 19 — 1x2 + 3=39. Ans. 

PROBl£M la 

Hie first temiy common difference^ and number of terms 
given, to find the &im of the series. 

If the first term is 3, the common difference 2, and. 

number of terms 191 what is the sum of the series? 

——— ——— —'^ ■^—■— 

By formula 10* 19x3 + 1 9—1 X | « 399. Ans. 

PROBIJEM 11. 

Given^ the first term, the. number of terms^ aiid the sum 
of the series, to find the c&mmon difference. 

If the first term, be 3, the number of terms 19^ and 
the sum of the series 399; what is the common dif- 
ference? ^ 

• By formula 11. 2X^99-3x19^^ ^^^ 

19—1x19 

FROBI£M 12. 

Given, the first term, numJber of terms, and the sum of 
the series, to find the last term, ^ 

First term 3, number of terms 19^ and sum 399*, 

By formula 12. i2i^_3r=.39. Ans. 

19 

FROBLBM 13. 

The common difference^ last term, and sum cfAepra* 
gression given, tofiyd the first term. 

If the common difference be 2, the last term 39^. 
and the sum of the terms 399; required, the first 
term. By formula 13. 

^(2 X 39 + 2)^—8 X 2 X 399db2 



2 . 

Bb.2: 



.S=:3* Afts- 
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PROBLEM 14. 

Gii^en, the common d^erence, the last term, and sum 
of the serieSy to find the number of t&rm$^ 

If tbc common difference be 2, the last term SQ^ 
and the sum of the terms 599i I demand the nuny- 
ber of terms.. By formula* 14. 

2 X 39 + 2 T ^("2 X 39 + 2)*— 8X2 X 399 



" ■ '"f* 



19. An. 



2X2 
PBOBLEM 15. 



Crivenf the last term, t/ie rmm&er of terms, and the sum 
of the series, to find the firU term. 

If the last term be 39^ the number of terms 19^ 
and the sum of the series 399) what is the first t€rm^ 

By formula 15. iiii^— 39=3. Ans. 

19 

PROBLEM- 16. 

Given, Ute last term, the number o^ terms, and the sum^ 
<>f the, terms, to find the common difference. 

If the last term be 39, the Dumber of terms 19- 
and the sum of the scries 399; required, the com- 
mon difference. . 

By formula 16; ^x^l9x 39-399^^ ^^^ 

V 19—1x19 
PROBJLEM ir. I 

The common' difference, number of terms, and the last 
term given f to find the first term. 

If the common difference be 2, the number of terms 
19, and the last term 39; required, the first term* 

By formula 17. 39—19 — 1 x2=3. Aos^ 

PJROBLEM 18. 

The common difference, the number of terms, and last 
term given, to find the sum of the series, 
. if the common difference be 2, number of terms 1^^ 
and the last term 39; what is the sum of the series^ 

By formula I8f 19 x 39—19^1 x |?=399. Ans.. 
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PROBLEM 19. 

Tk$ sum of the sme% the number of termSf and the 
common difference given^ to find the first term. 

If the sum of the series be 399, the number of 
terms 19, and the common difference 2; what is the 
first termf 

By formula 19. ^££— ^Jil±zl= 3. Ans. 

19 2 . 

PROBLEM 20. 

2%e sum of the terms, number (^ terms, and the common 
d^erenee given^ tofi/nd the last term. 

If the sum of the series be 399, the number, of 
terms 19, and the common difference 2; what is the 
last term? 

By formula 20. i22+^-£i2l=l=:39- Ana* 

19 2 

» 

Sundry examples follow, to exercise the foregoing 
rules. If any three of the five parts of an arithme* 
tical series be given, the remaining ones may be had 
by some one other of the rules heretofore exempli-^ 
fied. 

1. A' goldsmith had an elegant gold watch-chain^ 
which had j.ust 40 links in it; a young man looking 
at it, said he should like to purchase it, if the price 
was any where in reason* The goldsmith replied, 
that if he would give him 1 cent for the first link in 
the chain, and 4 for the second, increasing the price 
of each succeeding link S cents, he should have it. 
How much was the price? Ans. B23.80* 

2» A smart young fellow said he could gather up 
100 apples (placed one yard asunder) into a basket 
placed beside the first apple, in 20 minutes; but if 
one yard behind it, he thought it would tough him. 
Another said he would bet a dozen of wine, that if 
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the basket be placed three yards behind the first ap- 
]de, tbatihe could not gather them singly into it in 
an hour. ' What distance would he hdve to traveL 
(starting at the basket) to take them up? 

Ans. 5 miles, 1700 yards. 

3- If the first term of an arithmetical series be i^, 
the last term 2i ancf number of terms lOO; required, 
the common difference and sum of the series. 

Ans. Sum 150, common difference 7^. 

4. The sum of the series is 1000^ number of terms 
1000, and last term 100; required, the first term^ 
and common difference. 

Ans. -^98, cotniHon difference -j^.. 

5. What is the difference between the sum of the 
first 1000 natural numbers, taken in order from> 
unity, and the sums of the first 1 00, first and second 
hundreds, second and third hundreds, &c, to the 
ninth and tenth hundreds added together? 

Ans. 450. 

6. Required, the sum of 1000 terms of the series 
of odd numbers, 1, 3,, 5, r, 9, &c. 

Ans. lOOOOOO, 

7. What would the first term of a decreasing 
series and its sum be, when the number of terms 
and common difference are lOOO and 3) and last 
term 1? 

Ans. 2998 first term, and 1499500 sum. 

8. Given, the sum of the series 3:= 8000, 'number 
of termssa:4000, and common difference 2, to.fiind' 
the last term. Anst 4001 • 
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GEOMETRICAL PROGRESSION. 

* ■ * • I 

When a number of quantities increase by the same 
multiplier, or decrease by the same divisor, they 
form a Geometrical series. 

This common multiplier, or divisor, is called the 
common ratio* 

Thus, 1, 2, 4, 8, 16, &c. 

Or, in general, a, «r, ar*, ar^, &c. is a geometri- 
cal series. And here r may be either a whole num^ 
her, or a fraction. If r be greater than 1, the series 
will increase; but if it be less than 1, the series will 
decrease* 

Let a denote the first term. 

r the common multiplier, or ratio, 
n the number of terms. 
z the least term. 
- s the sum of all the terms. 

Then the series will be a, ary ar^y ar^\ at*\ . . . «* 

And since it appears that the exponent of r, in any 
term, is one less than the number expressing the place 

of that term, it is evident, that Zsszar**^ • 
Now, sssa-i-ar+ar^ +ar^ .... -f ar'^*. 
Therefore, multiplying both sides of the equation 

by r, we have rsssar+ar^ +ar^ . . . ar"""^4-iir^. 

Let the first of these equations be subtracted from 
the second, and We have rs — Sss — a+ar**, or (r— 1)^ 
= fi(;r'*— 1). 

Therefore, s^^^JZ:!! 

r~x 

Hence it appears, that the relations of the five 

quantities, a, r, n, z, ^, to one another, are expressed 

by the two equations z:=za(r^'^^^. ^_^ g(r^ — i) 

r— 1 
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And by these, having given any three of the four 
qaantities, a^ r, n» s, the remaining qu$tntity may be 
found by the resolutton of equations. If, however^ 
n be not a small number, the cases of this problem 
will be most conveniently resolved by logarithms. 

If we suppose the series to decrease, (in which 
case r will be a fraction,) and also that the number 
of terms is indefinitely great, then the formula for 
finding the sum, in this case, may be investigated as 
follows: 

From the first equation w^liave rns?s -.^andthete- 

a 

rz 
fore, r* — i as — — 1 , and a{r^ — i ) ss rz — c. There- 

fore, from die 2d equation, we find s=s -, or ra- 
ther, since r Z 1. sss ?; but when the number ot 

1— r 

terms is indefinitely great, and the series decreases,. 
z is less than any assignable quantity, and is there* 
fore to be reckoned as o, or «eO; therefore^ in tbis, 

^ase, f^=0, and *= 

EXAMPLE. 

It is required to find the sum of the infinite sertea. 
1, J* i, i, 8cc- to infinity. 
Herea»i,rsj; * 

Therefore, ^<ra. , .as.. . as 21; Ans. 

1_5 2_i 



From the preceding doctrine we gather, that tlie 
constituent parts of a geometrical series are five^ a.3 
well as in Arithmetical Progression; and that of the 
five, any three being given, the rest are had by an 
easy process, as will be shewn by fbrmulas adapted 
to every case. We observed before, that of fivt 
things, ten combinations of every three of them ma] 
be made, which will all be different; hence also arises 
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twenty problems^ which shew four differed wayfo| 
finding each of the five parts. The formulas arise 
principally out of these two^ viz. 2=5»(r^~'^) x a and 

^=5s J: L By what is called the resolution of 

equations. 

In order to illustrate numerically that the above 
formulas, or equations, are true, let. us suppose the 
scries 2, 6, 18, given. 
The© the fir^t term a wjU be ==2 

r^ 3 

n 3 

z 18 - 

^ 26 

By substituting in the first of the above equations, 
the numbers answering to the letters, then 18=' 

2(3^"^)y and 26=t5^i!ri!2, and so of aU the rest^ 

3—1 

Note. I have observed (as I before noticed, in 
Arithmetical -Progression) that in several books, sets 
of formulas are to be faund for each ease; but I have 
not seen one perfect set. I confidently trust, that I 
have fully remedied the evil, by introducing correct 
and general formulais for each case. 

TABLE OF FORMULAS^ &c. 
Case. Given. Required. Solution or final equa- 



i 1. 

5 -: 


a, r, n, 










aCr"— 1) 



r— I 



3dO GEOMETRICAL PROGRfiSSION. 

Case* Given. Required. Solution or final equa- 

2 4-2-Wl tloHs. 

S« = 

#Log.g-L og. 
LoK. r 



«> r> *, 



4. tf, 2, «, 



5. a, n^ ^, 



a, n, 2, 



Log, 



Z =ss -^ 



Log, rs + ra-^-^^-^^g— tog* ^ 
^ Log. r 



r = 



n 



Log. 2— log, a ^j^ 

Log. s^ — ^log. s — z 










= "(-) — 

\a/n—l 



s « ±=:f +as 



(^)n-l-l 



♦ Hwe Log. «a=l8=:1.255272 
Log. a= 2« .S01030 

I^g, flpn— Ib- 9« ,954242 
Log, r«: S= .477121 

lH)g. n= 3= .477121 Am. 

Or, »j!!!^40i2L0=2,.nd2+l-3=n.AM. 

.477121 
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Case. Given. Required. Splution or fiaal cqua- 



1. r, n, 2, 



z tions, 

d 8SB ■■■■ i 1 1 '■ " ■ 

r 



S 5st Z+Z ^f^-1 



r— 1 



a aa -X^ 

r» — 1 

9* ■■ II II 7^ 
2 ssr X* 



*_r><*-T-2; 



9- r. z^ s 



9"^» "> 



Log. 2 — L. * — r X *-^2 , ^ 

n sac >■' ■ . " r* 

Log« r 



2«,«^ — \/4fSZ — 32* If 

Sid OS 'if I ■ III II I n I - . '1 1 I II I 

2 
this be putasrf, then 

a 
APPLICATION OF THE PRECEDING FORMULAS, 

PROBLEM L 

Oit>en, muofthe eoettemeSf the ratio, and ffte number 
i}f the t^ms of a geometrical series^ to find the otter ex- 

If the first term be 2» the ratio 3, and the number 
of terms 3; what is the last term? 

By formula t . 3^^ x 2 =» 1 8 . Aot. 
But if, according to the problem, we did not know 
which extreme was the greater, it would be known 
by comparison, after the operation is performed. 

Cc 
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PROBLEM % 

Given, the first Urm, the tatw, mdnumberaf terms, 
to find the sum of the series. '' ^^* 

If the first term be 2, the ratio 3, and the number 
ot term* 3; what is the sum of the series? 

By formula 2. ?(i!zz? = £?=^2e. Ans. 



terms. 



3—1 2 
PROBLEM 3. 

The fira term, the last term^ and the ratio, given^ tm 
fi^the sum of the series. ' » » *• 

If the first term be 2, the last term la, and the 
ratio 3} what is the sum of the series? 

By formula 3. 18 + i5z::?= 26. Ans. 

3 — 1 

PROBLEM 4. 

Giveny the extremes md ratio, to find the number of 
rms. •' 

If the extremes be 2 and is, and the ratio 3- 
what IS the number of terms? ' 

By formula 4, ^"^' ''^f^' ^ -i-l^S. Aus. 

Or, Log. of 1 8 a^l. 2552^2 
Minus log. of 2 « .301030 

.954242 ^ fi 
Divided by log. of 3== .irrm*' ■^^'*^^^* 

PROBLEM 5. 

Given^ the least term, the ratio, and stm of the 
to find the last term. 

if the least or first term be 2, the ratio 3, and the 
aum of the scries 26; what is the last term? 

By formula 5- ^^^'7^^^-^)«=ia, Ans.. 

3 —1 



i 
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JPROBIXM 6. 

Owen, the least term^ t)m ratio^ mid sum of the serieSf 
to find the nwmher of terms. 

If the least term be 3, the ratio 3, and the aum of 
the series 26; wh^t is the number o f terms? 

^ Log. 3 

That is, the log. of 54=1.732393 
Minus the log of 2== .301030 

Equal the log. of S^=« 1.4313a3 _^ ^^^ 
This log. -s- by log. of 3=^477121 

PROBLEM r. 

Oiven^ the extremes, and sum of the series^^ to find the 
, ratio. . ^ 

If the extremes of a geometrical series be 2 and 
18, and the sum of the series 26^ ^^at is the ratio? 

By formula 7. — " ~ =^3.' Aas. 

. ^ 26—18 

PROBLEMS. 

Gwen^ the extremes^ and sum of the series, to find the 
number ofterms^ 

If the extremes be 2 and Iff, and the sum of the 
series 26; what is the nitmber of ter^xs? 

By formula $. 

Log. 18 — ^log. 2 . 

===== -Ha=:3» Ans. 

Log. 26 — 2 — log. 26 — 18 

PROBLEM 9. 
V 

Qiven^ the first term^ (he number oftermsy and the smn 
of the series, to find the ratio. 

If the first term be 2, the number of terms a, and 
the sum of the series 26; what is the r atio? 

By formula 9. ^/^ — I — i = 3 . Ana. 

2 
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VROBLKM 10. 

Givw^ tlufini temkf the number ofterms^ andihesuttu 
iojind the lok term. 

Li the first term be 2^ the niimber of terms 3, ami 
the sum of the series 26j what is the ratio? 

By formula 10. 2(^/?i~|_i)*«i8. Ans. 

2 

Or, 2 X (v/l2.25--j)*«2 X 3*«: 18. 

PROBLEM 11. 

Givcny the extremes^ aninumier cftemiSy to Jhud the 
ratio. 

If the extremes be 2 and 18, and the number of 
terms 3; what is the ratio? 

By formula li. U? — i_«:\/9"«3- Ans. 

2 1 3—1 

PROBLEM 12. 

&iven, the first term^ the last term, and the numBer qf 
terms J to find the sum of the series. 

If the first and last terms be 2 and 18» and the 
number of terms 3; required, the sum of the series. 

By formula 12. ^^~^ + 18«26. Ans. 

Or, ;^^|;=—+18=a26 as before. 

PROBLEM 13. 

Oiven, th^ ratiOf the number of terms^ and the last terntp 
to find the first. 

if the ratio be 3, the number of terms 3, and the 
last term 185 required, the first term. 

By formula 13. -ii. 5s=2. An*. 

33— 1 



I 
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PROBLEM 14. 

GiveTii the ratio , the ntMiber of termSj and the lasttermy 
to find the mm of the serie^, ^. 

If the ratio be 3, the number of termsi 3, arid (he 
last term 18? required, the sum of the series. 

By formula 14. 

18-1- .? ,..=18+ V = 26* Ans. 
3—1 

PROBLEM 15. 

Given, the ratio, the number of terms, and the sum of 
the series f to find the first term. 

If the ratio be 3, the number of terms 3, and the 
sum, of the series 26; r^uired, the first term. 

By formula 15. ^~^ x26=^. Atis. 
^ 3^—1 

PROBLEM 16. 

Given, the same as ahove, to find the last term, 

3^—1 
PROBLEM 17. 



By formula 16. —^ — -— x 26=18. Ans. 



Given, the ratio, the last term, and the sum of the series, 
to find the fir ^ term. 

If the ratio be 3, the last term 18, and the sum of 
the series 26; what is the first term? 

By formula 1 7* 26 — 3 x 26 — 1 8 = 2 . Ans. 

PROBLEM 18, 

Given, the same as above, to find the number of terms. 
By formula 18. ^ ^ 

Log. 1 8~log. 26-3 X i6=;Ti I ^ _ ^ ^^3^ 
Log. 3 

Cc3 
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fiftHM^ ihi mmher of iermg of a gemnOneal series 
equal 3» the lasi term equed IBf em the suvt (f ^ series 
eqml^ ^6^ to find the first term. 

By formula 19^ 

2 X 26—18—^4 X 26 X 18— 3 X 18 X 18 ^ . 

2 

PROBLEM 20. 

Grivetis the number of terms of a geometrical series 
equal 3, the last term equal IB^and the sum cftht series^ 
equcA 26, to find the ratio. , 

By formula 20. v^ — ~i— i=3. Ans. 

2 

HETHOD SECOND, 

Divide the stHn<of the series by the difference be- 
tiyeen the sum and the last term; the quotient will 
give the ratio, and the remainder, after the opera- 
tion, the first term. 

SXAMIPLE. 

If the number of terms be 3, the last term 1 8 and 
the sum of the series 26; required, the first term 
and the ratio. 

Operation. 26 

18 

8)26(3 ratio. 
24 

2 first term. 



\ 



* Let it be remarked here* that writers on mathema- 
tics, such as Webber, and some others^ have been g;reatli 
puzzled to give proper and commodious theorems for the 
solution of problems 19 and 20; which are, in Tact, as 
simple as most of the other cases. I cannot divine th< 
reason of this perplexity, unless it arose from tK« cut 
worm of science, viz. ignorance. 



ttJLMfh'BAro EXERCISB SOME OF TBE FaREGOlNCI* &tJLBS. 

First let us put down a few of such serieses of 
simple numbers^ as generally occur in pi'actical qjkies- 
tionSf together with their indicesk 



1^3 
ist. l,2v 4, 8, 


4 5 6 
16, 32", 64, 


7 Indices. 
128 Powers. 


1 a aa aau 


aaau aaaao: aaaaaa 


aaaaaaa 


1 2 3 4 
2d. 2,4,8, 16, 


S 6 7 
32, 64, 128, 


8 

256 


12 3 ' 
3d. 3,6,12,24, 


4 5 6 
48, 96, 192, 


7 
384 > 


1 2 3 
4th. 2,6,18,54, 


4 5 6' 
162, 486, 1458, 


7- 
4374 


12 3 
5th. 1, 3, 9, 27, 
1,«, a*, a% 


4 5 6 
81, 243, 729, 
a^y a*, ^S 


7 ; 

2187 



If we desired to &ad any assigned term of series^^ 
1st. as the 8th, we have nothing to do but raise the 
common multiplier, or ratio, 2, to that power whose 
indice is one less than the nunnber of terms; thus^ 
2X2X2X2X2X2 X 2=«2'' = 128. Or, by putting 
down a few of the first terms, with their indices,, 
thus, lo, 2*, 4^, 8% 16*, &c. 8^X16*=128, as 
before. Now, the sum of the indices being just 7, 
the product of the two terms is equal to the 7th 
power of the ratio. The same thing may be observ- 
ed of series 5th; for, suppose the 8th term of it was 
required, 3x3x3x3x3x3 X 3 = 3'' = 2187; but 
27* X81'*=3'^=2187, as before: the product of the 
quantities, the Sum of whose indices is just 1 less 
than the number of terms to the 8th place. 

In sericscs such as No, 2(1, beginning with 2, 4, &c. 
the 8th term is found as before, only the 7th power 
of the ratio jnust be doubled, quadrupled, &c. accord- 
ing as it begins with 2 or 4; or by multiplying any 
two terms together, the sura of whose indices is 
equal to that of the required term. 
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In serxeses such as 3d anct 4th, we observe the sam« 
rule, viz. raise the ratio to a power whose index is 
1 less than the required term, and multiply the ratio 
raisect to such power by the first term, and the thing 
is done. Suppose we desired to find the 8th terms 
of the 3d and 4th series, 2x2x2x2x2x2X2x3 

«:2"'x3«=:3845 or H±_iiii* = 384. Secondly, 

3 ^^ 

54' V 162* 
3X3X3X3X3X5X3X2 = 4374, or — — 

' 2 

5=4374, as before. 

From which, it can be easily understood, the me- 
thod of finding any assigned term of a geometrical 
series; and from the theorems given in the former 
part of this article, the sum, or any other part be- 
longing to it, may be easily had. 

QUESTIONS TO £X£RCIS£ THE PRECEDING EULES* 

1. A person bought 50 yards of broad cloth, and 
was to give i cent for the first yard, 2 for the second, 
4 for for the third, and so on, in geometrical pro- 
portion; how much will the last yard come to, and 
what the price of the whole? 

12 4 4 5 6 
1, 2, 4, 8, 16, 32, 64» &c. 
64x64= 4096= that whose index is 12, and 
4096 X 4096= 1 6rrr21 6 = that whose index is 24. 

167^7216 Xl6rrr216 = 2814>'49r6ri0656 =: that 
whose index is 48= the 49th term of the progression^ 

and, 2814749/6/10656x2=562949953421312 = 
the last or 50th term, and S5629499534213. is = 

price of the 50th yard, and 2 — III x 1 = 

2—1 
1125899906842621, sum of the whole series, which 
gives 811258999068426.21, price of the whole. 

2. A man bargained for 26 horses; was to give o 
cents for the first, 6 for the second, IB for the ehird^ 
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Sec. ia triple proportion g^eometrical; what wa* the 
price of the last horse, and of the whole? 

12 3 4f 5 

2, 6, 18, 54, 162, 486 

486 



2)236196 



11 8098 » index 10* 
118098 



2)13947137604 



69r3568802=»2Oth index, 
X486=s5tb index. 



2)3389154437772 

169457721&886=sindex 25th=« 
26ib term of the progression; and S16945772186.86 

« price of the 26th horse. Again, — x 2 » 

5083731656657aasui|i of the rcries. Therefore^ 
g50837316566.57=price of the whole drove. 

3. Required, the sum of 1, ^, ^, ^V' tV ^^' ^^n- 
tinued to 12 terms. Ans. |^|||^. 

4* If a man was to engage to pay another, i cent 
for the first month, 10 for the _ second, 100 for the 
third, and so on, in a tenfold ratio, for 12 month's 
service; how much would his wages amount to? 

in**— — 1 

Ans. ■ . xl^llllllllllll cenU, 
10—1 

= Rllllllllll.ll, a sum sufficient to 

pay a thousand times the national debt. 

5. A man agreed with his neighbour for a team of 
4 horses; and was to give 10 cents for the first horse, 
10 times as much for the second, increasing the 
price of each horse in a tenfold ratio; what was the 
price of the team? Ans. £Si 1 1 1 . 10. 
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6. If a man was to work 20 days for the followiog- 
wages, viz. at 1 mill for the first day's work, 4 for 
the second, 16 for the third, smd so on, increasing 
each day's wages in quadruple, or fourfold propor- 
tion; required, the amount of his wages. 

Ans. 366503875.921, 



HARMONICAS PROPORTION. 

Harmonical Proportion is that, which is between those 
numbers that assign the lengths of musical intervals, or 
the lengths i^ strings sounding musical notes; and of 
three numbers it is^ ^hen the first is to the third, as the 
difference between the first and second, is to the diiSTer- 
ence between the second and third, as the numbers 3, 4, 
and 6; for 3 : 6 : : 4— 3 : 6— -4. If the lengths of strings 
be as the numbers <3, 4, and 6, thej will sound an octaFe 
S to 6, a fifth 2 to 3, and a fourth 3 to 4. 

Again, between four numbers^ when the first is to thfi 
fourth, as the di&renee between the first and second, is 
to the difference between the third and fourth, as in the 
numbers 5, 6, 8, 10| for 5 : 10 :: 6^5 : 10—8, and 
strings of the lengths 5, 6, 8, and 10 will sound anoctaire 
' 5 to lOf a sixth greater, 6 to 10; a third greater, 8 to 10; 
a third less, 5 to 6; a sixth le8s> 5 to 8; and a fourth, 6 
to 8. ^ 

A series of numbers in Harmonical Proportion^ is re- 
ciprocally, as another series in Arithmetical Proportion. 
5 Harmonical, 10 . . 1 2 . . 15 . . 20 . . SO . . 60 > t„ . . 
i Arithmetical, 6 .. 5 .. 4 .. 3 .. 2 .. 1 S ^'^ '^^*^ 
serieses, 10 : 12 : : 5 : 6; and 12 : 15 :: 4 : -5; 
15 : 20 : : 3 : 4; and so of the rest. Hence, it is per- 
ceivable, that those serieses have* an obvious relation to, 
and dependence on each other. 

Let a, 6, r, be three numbers in musical proportioo: 
Then by what is shewn above, a : c :i a — b : i~c; but 
when b is greater than a, and c greater than 6, then» 
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« : e : : (--« : c— -^^ by multiplying means and et- 
tremtss ae^^hssbc — ac; or from the first^nfr— ^acssac— 6c 
but from the last but one, by the resolati<m of equations^ 

^-^hc^ab and c=:t=-2L-=Ist formula; II. 6=:i?£' 

III. a==: — t — . Hence, if the numbers 3, 4. and 6 were 

2c— 6 

ia question, and any two of them given to find the re- 
maiaing one, it would only be necessary to substitute in 
4he above formulas the figures answering to the place of 
the letters, and the thing is done; for in formula Ist^ 



3x3—4 2 S+6 3x6—4 

EXAMPLE. 

Suppose it were required to find a musical mean pro- 
portional between the mooochord 50ac, and the octave 

25«fl} then by theorem 2d, i?£ ^2x25x50 ^ ^ ^^ 
i$<>»S34»&, the length of that chord called a fifth. 

If there be four numbers in musical proportion, as a, 
hy c, d^ then, since it is that a i d ii a^ : c-^b^ we 
have ac'-^b^ad — db; but if d be greater than e^ and b 
greater than a, then a : d :: b — a : <^— c, and by multi- 
plying means and extremes, ac^acss^^^—^; from which, 

l.-^^flj 2.^X22=^-^; 3. ^°^^"^^ =c; 4. -f!fL. 
M — c d a 2a— 6 

8=s(2. Now it appears, that any three of the four quanti- 
ties being given, the remaining one may be found. 

Let 10, d, and 6 be ^ven, to find a fourth harmonical 
proportion. By substitution of the figures in the first 

formula, ~ — »5, the octave: for it must be notic- 

2x10—8 

ed, that the octave is always half the monochord, and so 

of all the' rest. Frdm what has been said, the harmonic 

divisions of the monochord, to sound the pure concords, 

ivili be as follow, viz. in the annexed table. 



^ 
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TABLE. 



VV««'VW«/V%>V«^'^V%AA/WW«^/W««AfW%«^%/%««i%AA^WVMiK^k^V\iWWW 



Names of the I Pare 
chords. coBcords. 



Whole striog, 
tl aeeondy 
llgeoond) 

Lesaer third. 
Greater third, 
Foordiy 



ft fourth, 
Fifth, 
Lesser sixth, 



Greater sixth, 
)| seventh, 

S; seventh, 
ighth, or octave. 



10.* 



at 

7.5 



B<|ttal 
divisions. 



lO.J 
9.4S9 
8.909 

&409 
7.9$T 
7A92 



6.6661 
6.25 



64 



5.§ 



7.071 

6.674 
6,S 



di«740 

5.612 
5.297 
5. 



>.'W%A/» < V»A<VW»»VW>^^W»^<W»/%'V»^'%i»/V%^»\<%»%^»VWA»%A/V<<W' 




5X8 



2X5—6 



10. 



2X5X10—10X6 



S. 



i ^xaxio— 8=6. 



§ 



10x6 
2x10—8' 



11 The monoehord is a vibrating string, say 10 inches 
long; all the otiier divisions of the same, as 9.4S9, 8.909, 
shew the lengths of other strings, sounding half and whole 
tones, one about* Such lengths as vibrate together are 
concords; where strings of different lengths fiui in toge- 
ther, or as many of them as happen to vibrate together at 
once, form an unison. Much more might be said oa thia 
head, if necessary; but my objeet was only to give a /evt 
hints. Whoever would see the subject discussed at l&rg;e9 
let him consult Martin's Philosophy. 
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DUODECIMALS. 

Duedecimals are the parts of a foot expressed by 
inches, secondsi, thirds, fourths, Sec. The ratio those 
parts have to each other, appears from the following 
' statement, viz. 

That 12 fourths make t third, v 

144 fourths, or 12 thirds, i second. 
1728 fourths, or 12 seconds, 1 inch. 
20736 fourths, or 12 inches, 1 foot. 
It is plain from the above,^ that the fourths in a 
third, are to the fourths in a fourth, in the ratio of 
12, for Y = 12; and the fourths in a second, are to 
the fourths in a third, also in the ratio of 12* for \^^ 
= 12; and so of the rest. Hence the ratio is 12; 
made up of duoy 2, and decern, IQ, Any thing reck- 
oned by 12ths, is duodecimally reckoned; because 
the ratio is 12« 

«£N0MIKATI0NS OF DUODEOIMALS. 

12 fourths make 1 third. Fourths marked thus, '"' 
12 thirds 1 second. Thirds, 

' 12 seconds i inch. Seconds, 

12 inches 1 foot. ' Inches, . /. 

j Feet, F: 

{ EXAMPLES IN ADDITION. 

The ratio being 12, the rule is evident; each rank 
' being so many 12th parts of the next higher rank, 
j the sum of each must be divided by 12; in other 
J words, we must carry by 12« 

h> T ft in HH 

141 11 10 8 8 

17 10 10 10 10 

19 9 9 9 9 
164 10 8 11 11 



Dd 






F. 


J. 


// 


m 


im 


174 


11 


8 


6 


3 


117 


8 


6 


9 


9 


17 


7 


6 


4 


11 


17 


11 


11 


lO 


9 
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BXAMVLSS IK ttUBTRAOTIOV. 

174 11 6 8 6 167 10 10 8 2 

14 11 9 9 7 104 9 11 7 9 






MULTIPUCATION OF DIK)DECIMALS. i 

We must observe, in duodecimsAs, or cross muki- 
plication, that 

Feet multiplied by feet, give feeU* 

Feet multiplied t^ inches, give inches. 

Feet multiplied \y^ seconds, give seconds* 

Inches multiplied by iucheit, give seconds. 

laches multiplied by seconds, give thirds. 

Seconds multiplied by seconds, give fourths, &c. J 

Multiplication of duodecimals' is used in comput- ; 
ing glazier's, painter's, carpenter's, and any work It 
where the content of its surface is required. It is / 
also used by accountants, for ascertaining ship's ton- fi 
nage, content of bales, packages, &c., and whatever 
else is measured by feet, inches, and parts of an 
inch; where either superHcies or solidity is desired. 

Ill I iMlllfll Tl ^- II- ----- - - - , 

^ In order that the truth of the above assertions may 
appear, to such as use the rules arising out of them, let 
us take 3 feet and 4 feet, and multiply them together, 
thus, l/'.xli^.^ Vi^.= 12i^.; that is, feet multi- 
plied by feet, give feet. Again, let 6 inches =y\=s 
J a foot, be multiplied by 3 feet==4 feet, thus, j or 
•i^y^k^hk feet=i8 inches=lj feet; that is, feet 
multiplied by inches, give inches. Again, multiply 
6 seconds=y|:r of a foot, by 3 feet, thus, ^l-j^ x x«=» 
^y^of a foot=18 seconds c=|^ of a foot, for -rcT'=^^» 
that is feet multiplied by seconds, give seconds. 
f Again, let 6 inches be multiplied by 6 inches, thus^ 
TT X Tir ^eet:^ y\*^ of a foots±: 36 secondsss: 3 inches 
ssiofafoot; for, T«^i' From which the rest 
is cfvidcnt., . 
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EXAMPLES. 

!• A saw- lag cuts 12 boards, 14' feet 6 inches by 
1 foot 4fi iaches; how many feet of boards are in the 
whole? 



By Practice. 




F. 


/. 


;r 


4/.=i 


14 6 




14 


6 


o 


6" =4 


4 10 


3 


1 


4 


6 


/ 


9 


7 


3 


19 11 


3 


4 


• 
10 


O 


F.l 




12 



14 


6 


O 


139 3 


19 


11 


3 


' 








12 



i^.239 3 O Ans. 

2. Multiply irF. 10/. 6^" bv 9£. 7L 5^ 

An9,17lF. 11I.0M0'"6«". 

3. Multiply 140P. 3/. 7" by ri'. 3/ ll". Ans. 

4. Multiply rr-F. 7/. 3" by 16-Fw 9/. 10^'. Ans. 

5. How many cubic feet of stone work are con- 
tained in 9 walls, each 30 feet 6 inches long, 9 feet 
8. inches high, and 2 feet thick? 

Ans. 30jF. -6/. X 9jP. 8/. x 2jF. x 9= 5307 feet. 

6. How many cubic feet are in a cellar 30 feet 3 
inches long, 27 feet 6 inches broad, and 8 feet deep? 

Ans. 6655 feet. 

7. What is the content of a stone 6 feet 7 inches 
long, 2 feet broad, and l foot 9 inches thick? 

Ans. 23jF. 0/. 6". 

8. What is the superficial content of a stone 4 feet 
9 inches long, and 3 feet 9 J inches broad? 

Ans. 18-F. 0/. 1"6'^ 

9. In 40 pieces of square timber, each 20 feet 
long, 1 foot 4 inches broad, and 1 foot 2 inches, 
thick^ how many solid feet? 

Ans. t24AtF. 5l 4". 



2. 2 10 


2 6 


3. 3 6 


2 2 


4. 2 10 


2 8 


5. 2 to 


2 6 


6. 2 11 


2 8 
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10. A merchant imports from Dublin, 6 bales of i 

the follomng descriptions, viz« i. 

F. I. ^ F. I F.I. 

No. 1. 2 10 ioQg, 2 4 broftd^ and 1 9 deep. 

1 3 
1 8 
1 9 
1 9 
18 

Required, the solid measure of the whole in feet;. 
the number of tons, at 40 feet per ton; and the price 
of tonnage, at 20 doUara per ton. 

Ans. 7tF. r/.«lT. 3li^. 7 1. Price S3 5. 79. 

TO FIND ship's tonnage BY CA&PENTSR's MBABUaE*. 

RULE.* 

1. For single decked vessel^ multiply the lengthy « 
breadth at the main beam, and depth of the hold T 
together, and divide the product by 95* / 

2. For double decked vessels, take half the breadth ^ 
of the main beam for the depth of the hold, and •■. 
work as above directed. 

EXAMPLES. 

1 . What is the tonnage of a single decked vessel, 
whose length is 60 feet, breadth 20, and depth 8 feet? 

5^2i222i?=.ioi^V Ans. 
95 ^^ 

2. What is the tonnage of a double decked vessel, 
wliose length is 65 feet, breadth 21 feet 6 inches, 
and depth 10 feet 9 inches? 

65x21.6xl0.9^j^gt3.Aus. 



*'-■■ ■ II .11 I I ■ ■ .1 II I ... , 1 _ I . 

* If the^deck be bolted at any heighth above the w^le» 
the custom is to pay the carpenter for one half of the ad- 
ditional height, that is, one half of the difference being; 
added to the former depth; g^ves the depth to be used in 
calculating the tonni^e* 



DUODECIMALS. 317 

TO FIND aOYBRNMENT -TONNAGE. 

If ike vessel be double decked, take the leng& 
thereof from the fore part of the main stem, to the 
after part of the stern post, , above the upper deck; 
the. breadth thereof, at the broadest part above the 
main wales, half of which breadth shall be accounted 
the depth of such vessel; and then deduct from the 
length three-fifths of the breadth, multiply the re- 
mainder by the breadth, and the product by the 
depth, and divide this last product by 95, the quo- 
tient whereof ^hall be deemed the true content of 
such ship or vessel in tonnage; and if such ship or 
vessel be single decked, take the length and breadth, 
as above directed, deduct from the said length, three- 
fifths of the breadth, and take the depth from the 
underside of the deck plank, to the ceiling in the 
hold, then multiply and divide as. aforesaid, and the 
quotient shall be deemed the tonnage. 

EXAMPLES. 

1. What is the government tonnage of a single 
decked vessel, whose length is 69 feet 6 inches, 
breadth 22 feet 6 inches, and depth 8 feet 6 inches? 
69 6 22 6 breadth. 

Deduct 13 6 3 



6=1 56 O 

22 6 breadth. 




112 
112 
2g 

6«§ 1260 

8 e 



10080 
630 



95) ion 0(112^1 tons. Att5. 

Dd^ 
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2. Required, the tdmiaga of a single decked ves- 
sel, whoae length is 75 feet 6 inches, breadth 24 feet 
8 inches, and depth 9 feet 10 inches. Ans. 

3. What is the government tonnage .of a double 
decked vessel, of the following dimensions; kn^^h 
7$ feet 6 inches, breadth 23 feet 4 inches, and dep>th 
11 feet g inches? 

F. I. 
7$ 6 
14 for I breadth. 

4s^ 61 6 

6»i 23 4 breadth. 







183 


<^ 




t 


122 








20 


6 




■i 


11 


6 


6s 


1435 









11 


8 




15785 





2= 


=4 


717 6 
239 2 



^5)l6r41 8(l!r6|| tons. Ans. 

4. What is the government tonnage of a double 
decked vessel, of the following dimensions; length 
82 fe^et 3 inches, breadth 24 ieet 3 inches, and depth 
12 feet ijr inches? Ans. 269|^'J* 

5. Required, the government tonnage of a double 
decked vessel, of the following dimensions; ler^gth 
100 feet 9 inches, breadth 30 feet 7 inches, and depth 
ts feet Hi inches. Ans. 
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TABLB OF COBDAGfi. 

A cordage table^ shewing how many fathoms, feet, 
and inches of a rope, cSf any size, not more thaa 
14 inches, make a hundred weight; with the use 
of the table. 



I 





« t 


1 


Fathom 

Feet. 

Inches. 


T" 


486 O 


li 


333 3 


U 


216 3 


11 


159 3 


2 


124 3 


24 


96 2 


2J 


rr 3 


2i 


65 4 


3 


54 


3i 


45 5 2 


3i 


39 3 


31 


34 3 9 


4 


30 1 6 



Inches. 


Fathoms. 

Feet. 

Inches. 


• 


7h 


Fathoms. 
Feet. 


• 
CO 

fa 

a 


• 

CO 

o 



10^ 


Fathoms. 

Feet. 

Inches. 


4i 


26 5 3 


•8 4 


"o 


4 18 


4J 


24 


7i 


8 3 


6 


11 


4 3 


4J 


21 3 


8 


7 3 


6 


114 


3 5 7 


5 


19 3 


84 


7 


8 


Hi 


3 4 1 


54 


17 4 


8i 


6 4 


3 


HI 


3 3 3 


5i 


16 1 


81 


6 2 


1 


12 


3 2 3 


5i 


14 4 6 


9 


6 





12i 


3 2 1 


6 


13 3 O 


94 


5 4 





12J 


3 2 


64 


12 2 


n 


5 2 





12| 


2 7 8 


6i 


11 3 


n 


5 


6 


13 


2 5 3 


6j 


10 4 


10 


4 5 





13i 


2 4 9 


r 


9 5 6 


loi 


4 4 


1 


13i 


2 4 


74 


9 16 


104 


4 2 


2 


133 
14 


2 3 6 
2 2 1 



USE OF THE TA]»X.B» 

At the top of the table^ marked inches, fathoms^ 
feet, inches, the first column is the thickness of the 
tope, in inches and qiiarters, and the other three^. 
fathoms, feet, inches, that make up a hundred weight 
of such a rope. 

Suppose you desire to know how much of a seven 
inch rope will make a hundred weight; find Ty ia 
the third column, under inches (or thickness of rope) 
and against it^ in the fourth column, you find 9 5 6t 
which she^vs that there will be 9 fathom^, 5 feet, 6- 
inches reciuired to make one hundred weight. 
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A TABLE, 



Shewtog the weight of any cable, or rope, of 129 
fathoms in length, and for every half inch, from a 
to 25 inches, in circumference. 




USK OF THR TABLE. 

The first column, marked inches, is the thickness- 
or circumference of the cable, to every half inch, 
from 3 to 24 inches; the second,, marked Cwt. Qrs% 
for the hundred weight and quarters that it will 
weigh, if 120 fathoms in length. For instance: sup- 
pose it be a cable of 14^ inches; look against 14^, 
and you will find,, in the next column to the right 
hand, 52Cwt. 2qrs«, which shews that 120 fathoms, 
of 14f inches circumference, will weigh the ^above 
weight. In the same manner, the weight of any 
pther is known; atid by proportion, any leo^h caxx 
he ascertained* 

EXAMFLE. 

A ship was brought to anchor in a gale of wmd; 
but the gale increasing, it wafs thought safest to cut 
the cable*. They did cu^ them; 7S fathoms of 16 
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iQches. and 50 fathoms of 12 inches^ were lost. Re- 
quired, the amount of loss, reckoning the price at 
Sl4 per Cwt. 

120 fath. la in. 64 cwt.. 120 fath. 12 in. 36 cwt*. 
60 do. 32 40 do. 12 

15 do. 8 10 do. 3 

75 fath. weight 40 50 fath. Weight 1 5 

50 do. 15 

55 cwt. at gl4«:7ro. 
Oae third deducted, 256.66| 

g513,33§ Ans* 

piVISION OF 3E)U0DECIMAI-S. 

Divide lli^. rl. 9" 11^ 6"^~by iF. 7 1 3". 

1 r 3)11 7 9 11 6(7 f* 3/^". Ans.. 
11 2 9 



5 O 11 
4 9^ 9 



3 2 6 
3 2 6 



Note. This specjimen in division, is supposed to 
be sufficient to illustrate that part. 

Some authors give decimal tables of seconds, and 
inches and- seconds, by which multiplications can be 
decimally performed; but not considerinjg it of suffix 
cieat importance to rcq^uire a table, I have omitted it.. 
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SEXCESSIMALS. 

Sexcessimals are the parts of an hour; as minut^^ 
Seconds, thirds, fourths, &c.; and the, ratio of those 
parts to each other, is easily discovered from the 
following^ statement, viz. that 

60 fourths make 1 third. 
3600 fourths, or 60 thirds, 1 second. 
216000 fourths, or 60 seconds, 1 minute* 
12960000 fourths, or 60 minutes, 1 hour. 

The ratio of the fourths in a third, is to the ratio 
of the fourths in a fourth, as 60 to 1 ss60; for *^ ss 
60. The ratio of the fourths in a second, is to the 
ratio of the fourths in a third, as 360Q to 603=60; t; 
for *T§^* = 60, &c. Hence, the ratio is 60, (com- 
posed oi sex^ 6, and decern^ 10;) therefore, when we 
use calculations where fourths, thirds, seconds, and 
minutes are concerned, we must carry by 60. 

Sexcessimals are of use ia various astronomical 
computations relating to time. 

The demonstration being previously given, in the 
table of Motion, we shall omit it in this place. 

EXAMPLES, 

If two places differ in longitude 2** 12', what is the 
difference of time? 



// lU 



2 12 00 00 12' X20'^=s240"''=4'^ 
*3 59 20 2** X 20^'= 40'^ ' 

12' X59" = 708'"=ll"48"^ 

4 2''X59"=118":5s 1' 58'' 

O O 40 12' X 3' =36"- 

11 48 2°X 3' = 6' 

1 58 00 
O 36 00 

6 00 00 * The time in which 

.^m..mm^ l^g suu pdsscs thiough 

a 46 32 Ans. one degree. 
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Two places differ lot loneitude 3V 27' 30''; what 
18 the difference, in time, of the sun's coming to the 
meridian, of those places, the sun padsbg through is" 
in an hour? 



31 37 30 
4 00* 

2 6 30 Ans. 



30"X4'=120'"==2" 
36' x4'«148"=2' 28'' 
3V X4'=124' =52^ 4' 

2' 84" 



Ans. 2 6 30 
These two examples of sexcessimals being worked, 
are sufficient to shew how all similar cases should be 
wrought. 

Multipiication of pounds, shillings, and pence, by 
pounds, shillings, and pence, is nearly allied to the 
above, although it does not come under the denomi- 
nation of either Decimals, Duodecimals, or Sexces- 
simals. 

EXAMPLES. 

1. Multiply 3£ es. sd, by 2£ 5s. 7d. 

3 6 8 
2 5 r 



de3x2je« 6;e=6 


0. 


1 




^6x2^=12«.= 


12 







^/8x2;Je=l6d?.= 


1 


4 




jg3X5s.=i=15^.= 


15 





£ s. d. 


«6x5^. = |J.v,= 


1 


6 


>=r 11 \\^ An 


J8X5*.=:|g-^.« 


0. 


2 




J3xrc?. = 21^.= 


1 


9 


' 


*6xr^.=IK== 





2tV 




^/8xrV. = 3V-=« 




7 
3V J 


* 


3 6 8=V*^ 




,* 


2 5 r«|iJ,andVx|ii- 


■ ViV^ril 11* Ans. ; 



* In 4 minutes of a solar daja or day of 24 hours, the 
£no passes one'degree- 
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2 . A, Bi aad C boaght a drove of sheep in company; 
A paid 14£ 5*., B, |3£ 10*.; and C 11^ 5'*.; they 
agreed to dispose of them at market; that each man 
should take 18«. as pay for his time, &c., and that 
the remainder should be divided in proportion to 
their several stocks. At the close of the sale, they 
found themselves possessed of 46^8 Ss.; what was 
each man's gain, exclusive of the pay for his time? 
£ s. 



14 51 

13 10>=£39, an d 46£ 5s. — 39£x= 

^* ^i 7£ 5*.— 18*.x3=4£ lU- 



rM 5^., and 
whole ga\n> 
and 4 ll-^39=2*. 4d. gain per £. 
Therefore, 

£ s* d. £ s. d. 

14 5 O 13 10 O 

2 4 2 4 



8 

4 



6 
9 



7 
4 



O 

6 



£ s. d. 


Proof, 


11 5 


1 13 3 


2 4 


1 11 5 




16 3 


1 o A 





3 9 ^4 11 O 



£i 13 3 dgl 11 6 del 6 3 

Frdm the above it appears, that pounds multiplied 
by pounds give pounds, pounds multiplied by shil- 
lings give shillings, pence multiplied by pounds give 
pence, and farthings multiplied by pounds give far- 
things. Shillings multiplied by shillings give twen* 
tielhs of a shilling, shillings multiplied by pence give 
twentieths of a penny, and pence multiplied by pence 
give 240ths of a penny, &c. 

Multiply 17 £ 17s. 11|^. by 7£ 7s. ll|rf. 
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< The following essay is intended to illusttate the 
doctrine of simple interest^ the present worth of an- 
nuities^ or. pensions^ &c.; annuities^ legs^s^ &c. takeji 
in reversion? ' rebate SLnd^iiscouht; compound interest; 
minuities znd pensions i/t'ar rears ^ computed by com- 
poiuid intereist; present worth of annuities ^ pen^ipnsy 
See., computed in the same wayj annuities^ leases^* 
&c., taken in reversion^ and purchasing freehold-, 
estates, in reversion. Each case of which shall be . 
shewn by proper formulas; derived from first princi- 
plcsf beginning first with '^ ' 

: SIMPLE INTEREST. 

If /?==: principal, 

f=time, 
; r=.ratio of the rate per cent, 
^ - t?3b the amount. 

If r represent the rate of interest of£t 6r $i tor 
1 year, then l;: r up : j&r«the interest of ^ for 
1 year; and. i :, rp :: it. prt:ss tht interest for the 
time ^, and ptr4'pz:ssay the amount at the end of the 
time t, Whereforcj by the resolution of equations, 
we have, , . - , 

1 , pir -fp = flf , If p^ Si 00, * f = 9 years, r = .06, ; 

.and a==:!Sl54; then the four alge- 

2, ^ r^p ^ braic formulas, or equations, by sub- 
tr-^t . " stitiition, become of the following 
^^ A forma, vig. 

3, ^=«r. IV 100x9 X. 0641003= 154, am't 

■'■ 154. • * t 

A . 2». ■ 7 5=?100. prmcipal, 

f«f. 9x^06+1 



4. 



/r 



3. I!±ri22« .06- ratio. 
100X9 

^ ldOX-06 

Ee - 



i 
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CASE 1. EXAMPLE 1. 

What sum wiU glOO amount to in 10 yearsy ai^^r 
cefU per annum^ . \ . 

By theorem l. lOOx 10x-064"100=:gl60.;Aus. 

CASE 2. EXAMFI.E 2. 

- . y ' -' 
What principal will amowM fo gi60 in W mats, at 6 
per cent per annuniF . 

By theorem 2. ^^^ ^lOO^ Axis. 

10 X. 06+1 . . ; 

GA8&3. EXAMPLES; 

Jit what rate per cent will 8100 amount to gl 60, in" 10 
years? 

By theorem 3" 152=l^==.o6^ Ans. 
' ♦ -lOOxK) ; 

CASE 4. :EXAIMrtiE'4.' 

In what time will gioo amount to gl60. oi 6 »er ce«i 
per annufnP - , ^^^ 

lO0x«06 

Note. The aboye examples ate sufficient to di- 
rect. how every thing relative to the rules arising 
from the four preceding formulas miayjbe done l^ 
time, i;ate per cent, or whatever else, be varied as 
they may; \ ..'•-_ ■ \ *■•■".''; ■'>■.• 

■ , * . . ■' ' ' ' , • -v 

ANNUITIES, (m PENSIONS, IN ARREARS. 
If w= ariijuity, 6r annual pension, : 

^ as== amount, - ^ ~ 

o=interes^ due at 1 year's end, ' '• 
.. , rtt«t interest due at 2 year's end, 
2rw«: interest due at 3 year Vend,* &c* 
^;^1 X nisB interest % -^ years, 



.V - 



ANNUITIES. 827 

And p+ 1 + 2 -f 3 . . . to /—I X into r^/ 4r fti=s: a 
o 4. 1 + 2 + 3 . . . . ^-r-i == Ji!— i . Wherefore, 

- i. Xr X tu^a. And by the iesdutioD 

r ._ ^■^:,---^-.: -2., ^;-:.-..---- - v'---^^ .; ' --" ^- ■^'■V." -^ 

t pfequatioDs, . '/ 

f ^'r---/r-4-2/ 

^ ^'2<3^— 2^Z^' ■ ,' ;■ :;^ ■ ^- -. .. ' -J- ..; ' •;■;■ 



■ .8«^^ + 4t^--^wr-f t/r^ 2-^r . 

. ^ ^ 4ur? ' . '- ;■ '■ '2r""'- ' '• '/ 

•"■;'■ ^ ^ :'^ . ■ ' ■'. ■ '■' . "''-■■-■ ■ ^ -..,-■'■ - - ■■ - ■ /. 

■ CASE J. EXAMPLE 1/ ' ' 

Jff an anmdtif of $^00 per anntmi^be.forbovne'iO years^ 
pfhatwUlUainoumioin'^ tiw>eyat 6 per cent? 
By theorem 1,* "'^ . V ^ 

100 X 100-^0 X log- >^ .b64- 1C> x^06^1276. An. 

^. Jf theumountof an annuity for 10 years, at 6 pier centy 

^e^ il^Oy what. U the dnnuityP \ 

'_■.■■' • , • ..• , . ^ « . , ^ ,- '»*.,-"«'. ■ -• ■ ■ 

»- ■ - - ■ — ■■'■ - I ■ I I 11 I II ' ■,..1 ' I ' r I ■ , I . I, , ,j ' , 

, * NoTRv When the annuities, or rents, are to be paid 
by half yeartyr or quarterly payments, as most generally 
they are; then, for half yearly payments, take (always) . 
hilfpf the ratio, half the yearly rent, and twice the'iiuiii- qf 
ber of years; that is/ reduce the years to half years* - 

iSbr quarterly payments, take fourth part of the ratid, 
fourth part, of the yearly rentj and four times the nunj- 
bei: of years; that i$, reduce the years to quarters, audi 
work us belpre* t ' 

' N6i:e. Hair yearly ajtid quarterly, payments will be 
founiF to be..mc^t a4^va;ntage!0i|8, or to be mpre so ihia^n 
yearly pay sokejits.. Generally, the oftener payments are 
.^ftde, (if daily,) so much the incre profitable W the pett- - 
sioner. , -. ' " • -^ ' • 



,.. - ,t , 
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•mmm^^'miit 



ur \ 2ur ' / 2ur 

, OA.SJB^ L BXAMFLB 1. 

' ffimt is the present worth of JRIOO per mnunty to con* 
Urme \0 years, at ^ pet cent? 

By theorem 1. i , _ 

10 X 10 X 06—1 X ^Oe 4- IPX 2 tfya« y^ Aiw 

* 2Xt0X.<^+^ 

N«TB, The same caution niust be observed herc^ 
for half yearly and quarterly p'aymetrts, ad in case l, 
in jyamiitiefi and pensions in arrears. . 

CASE 3, EXAMFLB 2. 

There is the lease of a house \0 years to cgm^; lie* 
ftumitheyearlyrenty when the present worthy utdper^ 
eeiU^ is ^793.75?. 

By theorem 2^ * 

10X.Q6+1 ,xT9S.r5x2^ 

10 X 1 X .06— 10 K .06 + lO X 2 
100? Ans. . 

• Note. When the j^ayments to be miade^ are hal£ 
yearly, you mpst multiply by 7;93.7'5 X4, and for 
quarterly payments, by 79S\7Sx8^. (allowing ev«r)R 
thing to be the same.) 

OASB 3. EX^AMPItBS. 

I demand iit what rate per cent will the yearly rent of 
glpo,' to continue 10 yearsy produce the present wo^th of 

g7^3;r5* ;■ . ^ . . :. ,• • 

Bv theorem 3.** 
* , 2 X 10 XlQO— 793.75x2 ^ 

2X10X793,73 — lOX 10 X lOO^lOOx 10 

* ■ ■ ^^ ' ■ ■ I ■ ■ I ■ - r _.• - .^ ■ . ■■■> . ■ 1 ' - ■■ ■ .1 ■ ..^t. ■ ,.- 



* NoTdB.. If the payments are 'tube baff yearly, or^ 
q«arierlj4 thenvfor half yearly payrnQntsT^ take halfof the 
aotiutty^ er yearly rent, and twrc6 tho number of years^- 
tiiat is^ reduca the j^eanr into half years, and the qvotient* 
4f. the Qpj>er part divided by the iowery wUl be ihe ratios 
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CASE 4.. EXAMPLE 4^ 

If glOO yearhf rent produce the premU worth of' 
2793.r5, at 6 per centy what is the time t^ Us continuant^ 
By theorem 4.* .. 

.793^75X2 ,/ 100xa---79S.75x^X.06-->10ax.0 e\^_ 
100X.06 V 100X2X.06 ") ' 

100X2— 793,75 X -06—10^ X*06 - . 

100 X 2 X. 06 ' ' 

ANNUITIES^ LEASES, &c* takes in reveblsioh. 



First, by theorem i, of annuities a&d pensions, &cv 
we have ^^1=^+1! x^^p.' ^ / 

Now, if j& be chanjged into a, then, : , . 

=5:P, ot the principal. 



example. 



What is the presimt worth of a lease of f^lOO per att- 
nxan^tocantimie^ IQyearss but ts not to commence tUl the: 
endnf^^ears^ . 

By the first part of theorem above, ^ 

lOx lOX .06— lOX .06 + 2 X 10 



2 X 10 X. 06 + 2 



Xl00«=^9a.75 



df half the rate per cent. For quarterly pay.meut^, take 
afourtii part of the annuity^ or yearly reot, and four 
ttme^ the number of years, that i8> reduce the years into 
quarters; and^then tire qubttett of the upper part divid- 
ed by the lower, will be the ratio of a fourth part of the* 
rate per cent. 

* If the payments are to be half yearly, thjfcn u will be 
equal half of the given lease, pension, &e., and t will he. 
equal half of the ^ven rate, and ^i which ig required) will • 
be equal the number of paymentd, or half years. 

If the payments are to be quartarly, then u will be «r» 
fourth part of the given, lease, pension, &c., and r will- 
be a fourth part of tne ratio of the given ratei and l^ rwUk) 
*^ the number of qdarteriy paymeots*. I 
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Nowy makmg/^tsaai we have, 

^ For, 7O8.7053+ put to interest tWo ye^rs, (tHe 
time elapsed before the Jeaae. corftmenced,') at the 
, given rate, will ^ive 55793.75; .which proves the 
answer to be true. 



.. ' f 



Tp FIND THfi YEARLY INGOME OF AN 
ANNUITY, &c. IN REVERSION. 

By formal?! 1, in simple interest, j&^r+/r=»a. 
In numbers, 708.7053 x .06 x^+708.7053«: 
793.75==: amount of 708^7053 + fQr 2 yeairs = the 
tnifte before the reversion*. v 

Again^ per formula in case ^ of the present wotth 

of annuities: or pensions. •&©. - — LiJ — ^ v S/rsai/.. 

t^r — tr+.2t ^ 

We get in numbers, —^ 10x..06.-t-l 

100 X .06— tOx iOft-KlO X 2^ 

' »«»^. „ '2540 ' ** - •> 

X.793.r5X2=s>^^^=lOO. Ans. 



n,. ^^ X.-t>6+ 1 X 793.75 X 2 , . 2540 ^ „ . i 
100 X -06 — ^10X^06 + 10X2 25.4 i 

'-.^ ^ • ~ ; - ■' ■■■ . : • j 

Note. By referring to Ae preaediiig theorems, j 
iiny case of a similar kind (however varied), may b& 
easily resplvied. 

REBATE OR DISCOUNT. : [ 

J^y tbie rule, of discount, if l =year, tss^ any time^ 
r«=ttFate per otsnt, ^S5=^m to be discounted, and/ss 
present worth, t i.f ;z r i ^rsr^a fourth nunaber. 



\ \ 



s 



Agsiln, .^r+l : 1 ;: s : «/r, the {>rescnt 

lr + 1 ' 

worth. 



I? 



ANNUITIES. 335 

• Wsatnoaey due at i year's eiid. 

S?^-frw=z^4.Rw=arrear at 2 year's end. 
«+wR4.wR* = arrear at 3 year's end. 

w + ttR + e^R* + t^R3 -s arrear for 4 years. 

^ • .u+uR+uR^ + uRr.\.. to wR^--^=arrear for t 
years. ', ' 

— -V — xtt=money due at the end of t 

years. 



^ ^ 



■ ■ • • r ■•■■ 



ra 



R'^1 

: , ^ . Log. r^4-i 

■^* — 7^=— +l==R? nr f^ ^ 

. ", " .. ... , Lqg. R 



4. ^f*i:+lV=v/l''+lWR, 



S'-^lC 



-IR — ^R'ss — —, from which R may be fQund, a^d 
w u - , 

then r. 



CA9^ Iv EXAMPLE 1. , 



What wiU an an annuity of g 100 per mnum^ payable 
quarterly^ amount to in 4 years j ai 6 per cent^ 

By .theorem 1. , 

100 X 106 X 1-06 Xl .06 X 1.06— .100 



-»"*• 



. ^ 1.06—1 
lOOX l.Oe* — 100 126.247696 — iOO 26.247696 

1.06 — 1 i.06~l .06 

=43r.4616 Ans. 



i 

H 
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By theorem 2- 

1.2624/696 . 1,06"^^ ^ ' 

CASES. EXAMPLES.' , - 

In what time will 8 100 amount to gl26i247696y at & ' 
percent? /' ' ' ' ^ v ' 

By theorem 3. ^ * 

' J 26.247696^ 1.2624769^^ 1^06^4 ^^ 
100 - . 

1.06)1.26247696^ ; .J' . V / . / -- 

1 .06 )1191016 jjgj.g^ liecause it rec^uired four 

r.a^-na'iis. tdivisiohs, bcfofe it divided cven, 

1.06Jll23b rwithout a remainder, the time 

i.o6)ioi}'^*y^"''-^"^- • : 

106 

' ' «... i > •■'- 

O 2^012236-2.0000000 ^;^- ^ -; ^ 

.0253059 ^ ;. 

Note. 2.i012236=lbg. of 126.24769(>=.«. 

2..0000000==log. of 100. =/?• , 

;^ 0.0253 059 = lo^. of 1.06 , . i=;R. ^ 

. . CASE 4. .EX AMPLE. 4. 

^t what rate per cent wilt Si6()i amautitto S126.^4f 696, 
in 4 years? ^ 
By theorem 4. 



'. » ^ 



/126. 

( — 



24r626U^ j,oe^R. arid ft-l = .06: 



.-» o. 



100 *7 ^ 

T^o^i ^^ ^ ft^^ <every l6o=6 per cent Ans. 

ANNUITIES/ OR PENSIONS, IN ARREARS. 

If w equal the atinuity, or yearty rent, f equal time 
of forbearance^, r equal the interest of ^ei„or $i,ibr 
3. year, &c. K equal l 4;rj 5 equal sum of all the ai^ 
rears or aniount. . : 
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^ «=== money due at i yearns end. 

^?/-f rw==iM4-Rw==arrear ^t 2 y^arVend^^ 

\ M4.wR+f/R^=3=arrear at 3 year'a end. 

' u+wR4^ wR* +t<R^==:arrear for 4 years. . . 

* M+uR+uR^ +uR^ . . . .to wR^"""*^^=arrear. for t: 
.years.'-. ■ *,_. ' "■-'--^' ■:'. • '-:';_'' - !/-.;■—.-■:... T:- 

1 + R^-ft?^+R^ • . . . ; . . to R^^ =.> ^ ^ j^^ -^^ 

■ R^ 1 "[l^ i ^ ' ■• ■■ .■^. ''f ■ 

«=-: -, ^xtt = m6Key due at the end of f 



years, 



; . ■ ^ • 






. =SzlCml 



3. .—1^==-:- r i^Rf or ^ 



. £.R^^R^— ?Z-f, from which R may be found, 5i^d 

'- u[ :\ : u [ '- _;\ , - V ' •■ ,/ .. " /;■,•; .-■ ^ '. 
then r. '•■ ■ '• />'" " '*. : ': .. ' , ■ ^- ■ 

CA^B 1. BXAMPLE 1. \ 

Whd wiU an an annuity of g 100 per annum, payabk 
quarterly, amBuni to in Ayearsyoi Qpercent^ 

By < theorem 1. /:, , : . 

100 X 1 .06 X 1-06 X 1 .06 X l.Og— 100 ^ 

- -;■ .■■'■■ ■:.' ■ ■' ; ':■- •■■ ■•■■v,^" i-06^i:' / ■ - ; ' . -, 

100 X 1 :oe^— 10 0^ 126.247696— 100_. 26.247696 

1.06-^1 >~ 1.06^1 :.: -oe; 

=437.4616 Ans. ' 



; 



I 
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CASE 2. EXAMPLE 2. ' ' ; 

What annuity^ being forborne A years, mU amount t^ 
j^437A6lQ^at6per cent? 

By theorem 2. / ' J; 

437.4616 ><.06 _ 26>24y696 • > 

^ ' CASES.. ExAMPtiS... : - ; J.' 

Inwhat time will £100 per mmum amduhtto%4S?'ABi6y ' 
alloitm^ 6fer centfGTthefoiiiearanceofpaymtrii? 
By theorem 3. - 

100 
And Log. of 1. 26247696 = 461 2236 , a 
Log: of 1.06 =.0253a59 " " 

But 1,06)1,26247696' 

■^•mmmmma^, nil 

1,06)1191016 Here, because four divi- 

—-— — ^— sions, by the atnount of gi 

1,06)1 1 236 i>for 1 year ^uarR,exhauste 

— — -: I the powerR^=1.26247a96, 
1,06)106 I the: time i$ 4 years. 
106 



- CASE 4.' EXAMPLE 4. ^ . « : 

M wftat rait per eenty will an annuity 0/ g 1 00 Wan- 
num amount to $4S7A6i6y in 4 years? 

-' By theorem 4. !. . . 1 

437.4616-100^3 3^^^^^^437,4616 ^^^_^^ ^^ . 

100 . 100 : , 

R*—4^.374616R=— 3.374616, an ;eq^atiQn frora 
which R is foucd==i.o6, and 1.06r-rl«=,065=r^ or | 
6 per cent. Ans. ; ■ ^ 
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FRESfcNT WORTH OP ANNUITJ^, PENSIQNS, &c. 

If /I equal present worth, u equaV.the annuity, t 
equal the time, r, equal the interest of jgi or gi for ^ 
l*yeftr.R equal 1 + r; hence, by formula j&R' equal^l 

and by a preceding formula,-- — — x i^ also equal j-. 

We hav<^, j&R* = , ^vX w, front which, and by 
the resolution of equations", ' ' 

.R<^1 R' 

-r .1/ j&=—_i ><«=== _^X2^ . , 

■■■■■" ^ pr , ' • ■' X;' 

«. . . . t- . . ■' ' 

4. R^4.^R?-* R*+^=!i, an equation from 

^ "/ ■. " ; ■;:. p '■■^'-■■^ ■ P - ■ -.'^ -^ - - 

^vhich.R can be found, and r, lilcewisev jBut from 
the* third formula R:^ f ^ )r; however, as tfie va- 

lue of r d'-^pen^ls upon that of- R^, it bad better come 
from the fourth formiila.. ^ . 

CASE l.^ example!.. '■'- '. '-• . • ^ • 

JVhati» the yearly rent of &\00^ 
worth in remly nwney^ at 3 per cent^ v ; : 

. Byformulai. , 

^^ V:i.06*x.06 '. 1.26247696 X«0^\' . / 

346c.5105-t- Ans, 
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' • • ►. • . .... 

CASES. EXAMPLES.' 

- ■ * 

Jfliat annuity or yearly rentf to cmtinue 4 year's, maif 
be purchased for 8346.5105+ at 6per'centP ; 

By theorem 2* . ' . 

. 346. 5 105 X. 06 20.^9063 20.79063 . „ 

^ =100. 



1— .7920937 ,2079063 



1.06* . 

CASES. EXAMPLES. 

How long may a lease qf glOO per (rnnum, he hxai for 
J5346^5105+ aUowing 6 per cent to the purchaser? 

By theorem 3. t ^: 

Log. loo~log. 100—20.79063 ^ gr- 1 .8987764 2 
Log. 1.06 i025;3059 "^ 

.0253Q59 

fc CASE 4. EXAMPJ.E 4; - 

- - ^ . ' . '■ -' " ■ " ■ ' 

dt what rate per cent per annum witt an annuity of 
gioa amount to gS46.5105 +in 4 years? 
By theorem 4* ^ .. ; 

V.4+1 : 100 p^ ' 100 

' it — ., -n'^gB . an equation 

346.5106 . 346.5105 ^"«"«n 

from which R is tonhd, equal l .06, and 1. 06 i tss 

r=xltr 0^6 per cent- Ans, 

ANNUITIES, LEVASES, &c, TAKEN IN REVTEHSIOST. 

y If «; dqual time in reversion; ;& equal first present 
worth, and P equal second present worth, ariaic? 
from changing />-^R-^l into m, t equal continuance 
of lease, and the oth^r terms as hefore. From the 
nature of annuities in reversion, we have . 

^' "~R>=*^» and >VR— i=a numbeiij which 

ch$mge into w, and ~=aP 



i 



r 
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. 3. PR'ae[»i. If »t be changed. into />, 

■ I ( III !■■ I ■■ SS tit 

■ tK'^i. • . . ; ■• 

Or, 1 . R^-1X« : _p 2. R-lxR'xR-P ^^; 

Again, ;»R'saamoahtt=a, which change into P and 
we have, - . ^ ^ 

3." " =R^ and f =^- "-'"g" 'H-P-PH 
P+u— PR ' Log.R 

4. R*+.^— E^<J±!i==— L an equation from Which 
S*can be found. , 

aAl^E-l*. EXAMPLE. 1« .' ^ 

■ ■ ' ■ . ^ • ' ..' 

What is the present worth of the reversion of a lease of 
SI 00 per annumy to coviinm 4 years^ hut not to commence 
tUl the end of 2 yearsyallomng 6 per cent to thejmrchaaeT9 

By thedrerti 1. 

: ' ioo--:.LJ22_;=2o.r9or,and?2:I£2r^ 

1.26247696 .06 

o^'A r^^AAft. o«.o;« 346i511666 ^46.511666:' 
346.511666; again • . , . ;=»^ , - ■>! .so* 

. 1.06* . 1.1236 

?* 308.3941+ Ans. ^ 

What annuity i or yearly renty to be entered upon % years -^ 
Kehce, and then to continue 4.^earsymay be purchased for 
%3QS.394lreadymoneyiat6percerdP 

By theorem 2.V >Q6x 1.06^X1. oeVx 308.3941^ 

1.06^—1. 
';06 X 1 .26247696 X 1.1236 x 308.3941 , ^^ a^. 

■ I I : ■ '» 1 « —. " ■ ag 1 GO. JXtl9. 

1.26247696 — 1 . 



OASB 3. EXAMPLE 3. 



The present worth cf a certain lease in reversunij is 
308 3941; the lease is glOOjper a^num^ and commences 



■Mm ' 
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i?o fiidtiie value of an annuity to cpntmue for-^ 
evjer at a given rate of <;ompound interest. 

Let/ equal present worth, u equal annuity, r equal 
interest of £U or Sl\ R equal 1 + r equal principal 
.and interest of ^1, or;gt, fE>rt)ne year. ; ; - 

«==5-l£xtt. But since i is infinite, H* is infinitely 
gr^terthanl, whence R^-4-l;«R'ft^^ 



^. u^sBipr. 



u 



._^' ^ ■' •' p- . \ ■'. • ../-■■ :. v^ .^ ^ '• 

CASE 1. , EXAMPtE 1.- ' ■ . \-\l ' 

/Appose Or freehold est/ite for ojie which is bought 
Cpntiniie foreverj of $100 per annuu$ what is it worth, 
illowing the buyer 6 per centforMs money? , ., . . 

By theorem l/"--lH2«=Sl666|Ans^^ . . 

. 4 CASE 2. EXAMPLES 2. : 

ff a fteehold estate is bought for St666|^ the allowance 
of 6 jier:.cent made to the buyer; I demand the yearlj^ 

rent. ' '■'" . ' . 

By Aedrem'a. l666| x 1 ;06— l^SlOO. Ans, 

' " CASES.' EXAMPLES. - 

^ifa real estate tyf 3^00 per annum, behold for S1666|; 
gd^?nandthe rate per cent. ; 

By theorem 3. i LT. =gjl«06== amounts 

<rf £li or SlVat 6 per cent, and.i.06— 1== .p6=5:jf(jp 
ass 6 per cent. Ans. 

'No^E. AstheVrmeis supposed to be infinite, in 
such questions as the preceding^ no formula is ne- 
cessary to shtw the valUe of f, - -^ - * ^ ,.; 

. ^ :■ ^ ^'Ef.2. ^^ ■ ^; ■ ■ '^ ;'■' 
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the indices, or seriies of numbers in arithmetical pro* 
gression, corresponding to another series of numbers 
in geometrical progression. Thus: 

{O, 1, 2, 3, 4, 5, 6, &c« Indices, or logarithms* 
i, 2, 4, 8, 16, 32, 54, &c. Geom. progression. 

" : ^ ■ '. ■ -Or,. •. V w . :' ;■ V 

0, 1, 2, 3, 4, 5, 6, &c» Indices, or log. 

1, 3, 9, 27, 81, 243, 729,.^c. Geometrical series. 

Or,- './•-/; 
-O, 1, 2, - 3i 4/ 5, '6,'ln.orL. 

iv 10, 100, 1000^ 1 0000, 100000, loooooo; &c. 

Geometrical series. Where the same indices serve 
equally for any geometrical series, or progression, 
j^ Hence it appears, that there may be as many kinds 
or indices, or logarithm^, as there can be taken kinds 
of geometrical series. But the logarithms most con- 
venient for commbrt uses, are those adapted to a geo- 
metrical series increasing in- a tenfold r^tio, or pro- 

^' gression, as in the last of the foregoing examples. 
In the geometrical series, i, 10. 100^ 1000, &c.>if 

,, between the terms 1 and 10, the numbers 2j 3> 4, 5, 

^ 6, 7, 8, 9 were interposed, indices. might also be 
adapted to them, in an arithmetical progression, suit- 
ed to the terms interposed between 1 and 10, con- 
sidered as, a geometrical progression. Moreover, 
proper indices may be found to all the numbers that 
can be introduced between any two terms of the geo- 
metrical series. 

But' it Is evident, that all the indices to the num- 

• bers under lO, must be less than i; that is, they must' 
be fractions. Those. to the numbers between io ^nd 
100, must fall between 1 and 2; that is, they are 
mixed numbers, consisting of 1, and some fraction. 
Likewise, the indices to the numbers between iOO 
and tOOO, will fall between 2 and* 3; that is, they are 
mix^d numbers, cdnsistrng of 2" and some fraction; 
and so of the other • indices^ Hereafter the integral 
part only pf these. Indices, J wiU be called the index^ 
'wd the fractional part will be called the logarithm^. 
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>j* s 



EXAMPLE 1. 



' ; Required , the logarithm of the number 2 ^ ^ / " 

Here the next less number is i, and 2 + iKr3== A, 
4dAf or 3*^9; then, " ' / 

• 3^0.868588964 7 

< 9)9.289529654-7- ls=0.289529654 

9)0.032169961 i3s=xO-pi6723320 

< ..^ , . -il l' '■ ■■'*' ' " ' ■ — - 

9)0.003 5 74440 -r 5«0.000714888 / j i 



V'' 



9)0.0003971 60-p 7=^x0.000056737 ' . 
'9)0.000044129-4- 9±;^0.000004903 

9)0.000004903-^11=^0.000000445 

- ■ — --■ — _■ 
9)0,000000544-^1 3 = O.OOppo6042 V 

O.0<KK)0O06O-^15sa6O.OdO0O()604 "^ 

To this logarithm ' O.3O1029993 ' 

\ add the logariththof i=-^O.00O000C)0a^ 

Their sum,^ 0.301029993 log* of 2r 

: The manner in which. the division is here carried 
on, may be readily perceived^ by dividing^ in the 
first place, the given decimal by A, and the sueceed- 
ing quotients by A ?^ then letting these quotients re- 
main in their situation, as seen in the example, di- 
vide; them respectiv^ely by the odd numbers, and 

. pl^ci the new qu6tients in a column by themselves. 

- By employing this -process, the operation is consi- 
derably abreviated. . V r 
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Required theiogarithm of 5. 

ia-T*2=»5, therefore^ , 

From . the logarltKm of 10=1 .000000000 
Subtract the logarithm of 2=«0.301029993 



The remainder is the log. of 5=0.698970007 

\ ■ • ■ • ^ ■ ' '.EXAMPLB5* ;•-' ' '!' '- ''• 

Bequired the logarithm of 6. 

6=3x2, therefore^ 7 

To the logarithm of 3=0.477121239 
Add the logarithm of 2=0.301029993 

Their sum equal logarithm df 6=0^778,151232 

' EXAMPLE 6, 

Requiredthe logarithm of 8; . ^^c 

8sa2^ therefore, '*. 

Multiply the logarithm of 2=0.301029993 

■ ' ' '^ . . ' : ' .- - ■ ' By . ' ■ ■' ''.j/ /'. 3 



The |)roduct equal logarithm of 8 =0.903089979 

' ; ■, •,,: , i y exampleT.." . ■ / ■ 

; Required the logarithm of 91 

9-= 3^, therefore, - ' 

The logarithm of 3=0.477121239 
Being multiplied by 2 

'^ , ' . '" I II" r rii II Jill " • 1^, 

The product equal the logi of 9 ±=0.9542425 7$ 
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• ' EXAMPLE 8. 

Required the logarithm of 7- 

Here the next less number is 6, and 6 + 7== 1 3 =-- 
A, and A*«169 i 

13)0.868588964' 



fof 12' 
1 of 14 



fois and 4. 
.) of 7 and 2- 



TU 1 J ^* 15 .Is equal to the J of 3 aiad 5. 
i tie log.*^^ ^j 16 '^sum.of theiog's Jof 4 and 4. 



I of 18 
Lof 20. 



j. of 3 and 6. 
l^of 4 and 5. 



t 



' >. 



169)0.066814535-1-1=0.066814535 | 

169)0.000395352 -s-3=O.00O13tr84 
169)0.000002339-7-5 = 0.000000468 : : 

0.000000014-7-7=0.000000002 ^ I 



To this logarithm =0.066946789 - 
Add the logarithm of 6ri=0.778151239' 

' - ^ ' _ .- ' ; '• ■• • ' " ;' .■ ' ,\ 

Their sum equal 0.845098028^=^ log. of 7. j 



! 



The logarithms of the prirtle numbers, 11, 13» 1 T^ 
19, &c., being computed bj^ the foregoing general 
rule, the logarithms of the intermediate numbers 
are easily found by composition and division.. It 
may, however, be observed, that the ope ratioa is 
shorter in the larger prime numbers; for when any 
given number exceeds 400, the first quotient, being 
added to the logarithm of its next lesser number, J 
will give the logarithm sought j true to 8 or 9 places; 
and, therefore, h will be very easy to examine any 
suspected logarithm in the tables. 

To add end subtract by logarithms is more curious 
^han useful, and is generally omitted in the bdoks« 
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I shall, however, shew how siddition and suhtractipn 
may t^e performed by logarithms, first, and then go 
on to give various examples in the arithmetic of log- 
arithms. . • 

If a equal the greater, of any twQhuaabers to be^ 
added or subtracted, and ^ equal the lesser^, 

Then ±ft X l»=ia+i^ promtliese considerations 



a 



f the following rule results: 



-And ^— lx*= 

From the logarithm of the greater^ subtract the 
logarithm of the lesser, and find the number corires-'' 
ponding to the remainder; then,if the original num- 
bers are tg> be added ^ add 1 to the nuinheri^t found; 
if to be subtracted, subtract l; and the logarithna of 
the remainder, thus increased^ or diminished, added 
to th^'logarithm of the- lesser original number^ will 
give the logarithm of the sum, or difference. 

EXAMPLE 1. 

: '■■ ■ .- •■■■ , "^ .;■; --:-■- ■ ■-- :'-■ ' ■■' ■ ■ . . 

' - . - - ' 

Add 350 its log. 2.5440680 
' To 240 its log. 2.38021: 12 

' Number 1.458.1og.=:6.1638568 ^ 

. .. §um 2.45a log. ===0/3905819 

Add log, of lesser 240=2.38021 12 

Sum answering to log. of T ^^13^7 / 
. , . 350+240=590 Ans./^*^^-^^^^^ 



\i- 



. *y 



% 



< ■ - V 
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indices must be added together, wheii they are all of 
the same kind; that is, when they are all affirmative, 
or all negative; but w^hen they are of difFererit kinds, 
the ciiiFerence^ must be found, which will 6e of the 

same dei^omination with the greater. 

■■-• - ' r • . . ■ -^ 

^ [■' ' "-■' -' ' EXAMPLE 1. ^ -^ " 



-■'<• 



•-■ ..<. 



* •*- 



Required, the product of 86*25 multiplied by 6.48. 

' Log. of 86^.25 =t= 1 .935759 
Log; of 6.4.8 = 0.81157^ * 

•;Produ€t=i 558.9 2.747334 " 

'■ ':' EXAMPLE 2* r- - -■■- :. - - 



• * 



Required J t^e product of 46.^75 and .3275. . , 

Log. of 46V75== 1.669782- . 
. Log^of..3275=l. 515211 "' 

- Products 15.31 +* 1.184993 

EXA>iPLBSi V - 

Required, the pfbduct of 3.768, 2.053, and 
^ .007693^ ; ' ■ - ''. V - 

^ Log, of 3,768 = 0.576111 

Log. of 2.053i^0;3i2389 
Log* of ,007695=:-^3.886096 

Prodact of .05951+ — r2.774596^ 

. EXAMPLE 4, : / 

Required, the product of, 27.63, 1.859, .7258f 

' and .035^)1. - ; ' J^ - 

Log. of 27.63:== 1.441 381 
Log. pfl.859==0.269279^/' 
' . ■ ^ Log. of^7258=«-r-1.860817 > 

^.. - Log. of .03591 =?:r— ^.555215 ^ 

Product nearly 3= l.339==0.1266$2 
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Biyide .6651 by 22-5. 

Log, of .6651 s= >-l .82288r 
Log; of 22.5*s 1.352183 

... -^ 

Quotient, .02956 =» ~2.470r04^ 

' . ■ ■ - . ■ •. - ' - ' 

PROPOBTION, 

OR tH£ RULE OF TBR££ IN LOGf ARXTHMSi 

Having stated' the tferee g^ven terms^ according to 
tiie rule in cpmmon arithmetic, write them orderly 
under one another^ with the signs of proportion;. then 
add the logarithms of the secondhand third terms to- 
gether, and JFrom their sum su&tract the logarithm of 
the first term, and the remainder will be the logarithm 
of the fourth terin, or answer^ Or, add together the 
arithmetical complement* of the logarithm of the 
first term^ and the logarithms^ of the second and third 
terms; the sum, rejecting IQ from the index, Vi'ill be 
the logarithm. of the fourth term, or the term re*- 
quired, 

H a clock gain 14 seconds in 5 days 18 hours;, 
how much will it gain in lY days l'5 hours? 
5*75^ days : Log. axO. 759668 



17.625 :: Log. art 1.2461 2^ 
14 sec. : Log. ==1,1 461 28 



2.392257 
.0.759668' upper l0g<i 



AJas. 42."91 = 1^632589 



*' Arithmetical cqmplenien^, is the comoion logairithoi^' 
ttebtractedfrooLlOor 20« ^ — 



354 Umj^:nmss. 

Or thus, 5.75 d^ys : Arith. to* ibg.a= 9-24Q532 
17.625 :: fog. ==1.2.46129 

14aecDnas :/ log; = 1.146 128 



Aas. 42. "91 as before. 1.6525S9 

2. End SI foiurth propdrtionar to 98 .85, 1 .969^ 
and 347.2 ^' . ' ^ : ^:>\ 

98.45 : teg, spi. 9932 16 ^ 



347.2 ':;log. = 2.540560 
1^969 :log/==6.29424& 

2.83482.6 
1,993216 

Ahs.^ 6*944= 0.84l56lO 



j^ 



:: log.«— :i.5152il 
853B : kg.^-r— 1^931ia56 



--rS. 446567 

~2.il 72f t iipp^r log 



i L iii m 



A^S. 21. 05 =2=1 1329296^ / 

' ' ' ' ' . ' .-•-.■ 

. 4, Required, ^ third pr^ortioDalnumbe^^ 

»d4.821. . ' . . . ./ 

.9.642 : l0g.«=O.984167 



•^m* 



4*821: :: log. =s 0.683 13 7 
4.821: : log. ==0.683 i 37 



1.3B6274^ • 
0.984167 «pper Iog7 



Ansi 2.4lX«.^.38gtQ7: 



t 

m 

I 



I 



3, What Bumber will have the same proportion to , 

.8528 as ,3275 ivas to .0131^ - ^ , r I 

.0131 1 teg. s=r-^. 1 172 71: ■ 



I 



, ; mvofcUTioN. ^ 
To find any pow^r of a given iHjnibcr fay logarithms,- 

■ "".,'"-'■ ■ '•■ ^ ■ ./ -WEE, , - ■^,- 

''■.■-- • - - ' .■ ■ ' ' " ' . * . . . ■ - . 

JVIid.tiply the logarithin the giv45n number by 
the index of the prQpbared power,, and the product 
will be the tegarithm, whose naj:ur^ number is the 
powjer required. 

When a negative indes^Jsthus multiplied^ its pro-- 
^ct is negative; but what was carried from the de* 
cimskl part ofthe logarithm^ must be affirmative;: 
consequently, the difference is the index, of the pro- 
duct, which difference must be considered of the 
same kind with the greatet, or that which was made 
tiie minuend; . — 

■ . -■ -■••/--.•,•... .... -: 

1> Whsft is the second power of 3 .8f 4? , 
' log, of 3;8r^==d.5€816b 
Index 2 



Power required, 1 5.01 ==^1 .1 reaaa - 

Si Required; the third power of the number 2«768( 
^ jLog, of 2.768 = 0.442166 



' Aiis, 21.21 =s= 1-326498 

3» Required, the second power of the number .285 7- 
Log, of .2^57= —1.455910 
. - Index ^2 



Ans, .081*62= -^,911820 

4^ Required,>the third pqwcr of the number .7916. 
Log. of .791:6=: ^1.898506 



3 

MM* 



Ans. .4971« — l'6955t8 
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. Bvoi.«noi». - 

To 4rxtract any prapased root of a gtveo number^ 
by logarithms^ 

Find the logarithm of the given number, and &r: 
vide it by the index of the proposed root;, the quo-' 
tient is a logarithm, whose natural number is th^ 
root required^ 

When the index of the logarithm to be divided is 
negative, and does not exactly contain the d\visot 
without ^ome remainder, increase the index by such 
a number as will make it exactly divisible by the in- 
dex, carrying the units borrowed as so many tens to 
the left hand place of the decimal^ and then divi^t 
fts in whole numbers. 

^ \ - • 

EXAMPLES* 

. 1. Required, the square root of 847^^ 
Index 2)2.9??:883=plog. of 847: 



' 1.463941 =siquotienti=:log. of £9.10^4- An. 

2. Required, the cube root of 847. 
Index 3)2.92788i5 



i^** 



0.975961 ==quotientcs:l0g.of.9»46^. Ans.. 
nearly. .j. " 



^ ,1 



3, Required, the square root of .093 i 
Index 2)— 2. 968483== log. of ,093 

— 1.484241 s* quotas log^ of ,304959^ AtiS. , 

4i Required^the cube root of 12345., . * 
Index 3)4.091491 =^log. of 12345. I 

l>363830aftquotients=log, of 23.116* 'Ans.. 
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. ■- ' - ■ •' '* 

To find the logarithtn of any given number exceed- 
ing those in the table, 

V If the given hutnber exceeds four figures^ find the 
diiFererice between the logarithms answering to the 
first iFbur figures of the given number, and the next 
following logarithmr multiply this difference by the 
-remaining figures m the given number, point off as 
many figures to the right hand as there are iti the 
multiplier^ and the remainder, added to the logarithmL 
answering to the first four figures, will be the requir- 
ed logarithm, nearly. 

■ - ? . . ' - ■* •, . ■■■ ■ 

- ; Thus: to find the logarithm of 73858a4. ^ 

The log. of the first four figures, viz. 7385^3^. 86835(i 

The next greater log, =fcS.a68409t 

■ Multiplied by the remainiog figures 8M 

"' ■' '■'"'■ /- ''■■•''' '-^ :-.'.,-' ' ; !v • ^^ '■■ "■•■■"^36 



48|6i6 



First logarithm, viz,. log. of 7385=3,868350 

«v< ... Log. of 7385824 si' "6.868398.^^ : 

TSSSB^A^ 5.868398 J'- 

j\ / '73858.24=:^^ 4.868398 

7685.824=: ! 3.868398 
738.5824= 2.868iS98; . 

-- 73.85824 = 1.868398 * 

. ' :> Z.385824te= • 0.a6i8398 ^ 
.73858^24= ~1. 868398 
' ' .07385824=&cr^a.868S98' '^ ' ^ 

ITie logarithms are the same for decimal numbers 
aisjbr wlioie, except that the iijidices are negatiye. 



/^ 
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, . * ■ ■ - . -- ^ ■ «- ^ : ' » 

• ■■ • : ^- - ' - -. • . . /■--■■•• ■ ^ 

Given, 13 V^ ^ ^ ^ ® ^ to find the number ^nswenng 
to its power. 1.055701 X log. 13 = 1.1 76091 = 

Ibg^k; therefore, l3;•*'^*^°^=^15. 

If 19^=3, was given to find the value of ?i, _ x 
log. i9«±log. 3; that is^ -Ill2.=log. 3, and log, 19 
«:log, 3 xn; therefore, -^§-Ji^=2.6S0146 = n,a^ 



' 1. . ,,q- From ' which we gather the fol- 
io 2.6 so 1 46 • ^ • • > 

tewing rules* .viz.. V 

. ij The logarithm of the- root of any power, niuU 
tiplied by the index of such power, is equal to the 
logarithmof the power itself;, fro ni which, by hay- 
ing any root and its e^cponent given, its correspond- 
ing power can from thence be ascertained. 

2. If any power whatever, and the inde;?c of its 
root, be given, its corresponding root can from thence 
be ascertained,: , 

Note, The above examples grove that the indices 

of all numbers are logarithms. . 

- ^ ... - - . . ■ - ■/ -. 

By the above it is found that 
lir2'''' ==2" In fike manner 1=10": 

4=2*,. =»2= ■4=«0.«''*3> 

5=24IUU-2»V^»»»» ■- - 5-=10-.<'»'>»V 

8=2» ' =2> - . „ S^lO.'o"' 

9*24H||f^2V^««'^-. - ^ 9=l6.»*"'* 

io=24iuU=2«;»*^''* io=iov 

We may thcTeforS! infer, that all positive numbers 
•whatever, may be regarded as powers of any givea_^ 
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positive number; or at least such powers of it rr.ay 
be found, as shall differ from, them by quantities less 
,than any which can be assigned. 

Many pretty things might be shewn of logarithms^ 
which the bounds of the present essay will not justi- 
fy me in doing. I shall conclude ion this head, by 
saying, that the convenience and indispensable use of 
logarithms, not only of this sort, but of many others, 
makes it a subject well worth thie time and attention 
of students: without a knowledge of which^ they 
never can be mathematicians, / ' . 



■ / 






t 



DIVERTING EX ERCISBS, 

' ■ " • '-. ■ ■■ -.■ • "-■;-'■" ' ^ . ■ ^ ' 

■' • ■ V 

1 . There is a certain number, which being divided 
by 11, the quotient restilting multiplied by 5, that 
product divided by 4^ from- the quotient' subtract 75y 
to the remainder add 40, and iialf the sum shall 
malce 45. Required, the nunaber. 

X 4:5X 2— 40 + 75 X4-T-5 X.11==11:00. Atis/ 

2. A can do a piece of wpfk, alone, in 7 days, and 
B, in 11; in what time could they both together do 
the w;orkr ■ ■ -. ■'y"\,. '- ' ,"■'"; '. '/;"';.. - ■'":-/■• 

;Ndw, l^ecause the ratio of B's work to 'that of A V, 
IS -^j {ior 7 ; 11 is in the ratio of-Zy,) if A work i^ 
B will work ^^ of 1; therefore, i +yTj.c= what both , 
could do iti a day, if working together==-|fl thetCr 
fore, 4t^. : ixv. :: 7d. : 4tV^. Aub. . ' 

daw w ' - 

Thesattvel 7 M : : 1 : f V , f ^ Ti 
otherwise J. 1 1 : i . . t . ^J ^^^^ r + TT«= tt 

Therefore, ^|7:i; : l«; :: irf : 4f^3. *Ans. « 
^ut 7+ 11 : 7x 11 4 : 1 : 4-rV sanie as before. 
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^^ 3, A shccgr fold wafr robbed three nights sufces- 
^iyelyj the first night half the sheep were stolen and 
half a sheep more^ the second, half the remainder 
were lost and half a sheep more; the last night, they 
took half what were left and half a ^eep more; by 
which time they were reduced to 20. How many 

. were there at first? . ^ Ans. 167. 

\4f, A and B together can build a boat in 20 days, 
with the assistance of C they can do it in 12;. in 
what time would C dp it by himself? 
d d xu to 

f 20 : 1 :: 1 : WTthen -i i — « — i 

w XV d d 
Therefore,! : 30 :: 1 : 30 Ans, 
But20-T-12 : 20x12 :: 1 : 30 the same as before. 

5* A can do a piece of work in 15 days, and A 
^ and B together itf 8 djiysf. in what time can B do it 
alone? 

d d XV w 

• f 15. : 1 I A It rVlthen^— ^ — 1- 

tv XU , d d 
And as 7 .: 120 : : 1 : 174 Ans. 
But 15— 8 : 15X8 :: Xi \7\ Ans. 
6. A cistern, for water, has .two cocks to supply it; 
by the first^ it may be filled in 45 minutes, and by the 
second in 55 minutes; it has likewise a discharging 
cock, by which it may, when full, be emptied in 30 
.minutes^ now if these three cocks be all left opea 
when the water comes in, in what time will the cis- 
tern be filled? . . 
' ' CIS*' cistern* . 

tl '' ro" J ' J oQOoT-sl'S'andao : 60:: 1 : 2 
55 : 60 :: 1 : 1 .0909 J v 

2.4242— 2 = .42 3 2 gain in an hour* 
. cistern* cis, h h ' _ " 
Therefore, .4232 : 1 : : 1 s 1.2l,26i 

Hh 



..»_ _-.i .1. 
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7. A^ B, and C can. coi&plete^. piece of work in ". 
15 days, A can do it alone in 23 days, and B in 37 
days; in what time can C do it by himself? 

d d V) XV 
C IS t 1 :; 1 t tV I W W TV w\ 

t37 : 1 :: 1 ; -^^J ' " \ ^ • . 

%u tv d d 

Therefore, 49 : 1765 : : 1 : 36xV Ans. 

"^ • * - * 

8. Five merchants, A, B, C, T)^ and Ef resolved 
to«trade in company, and agreed that A should ad- 
vance i of their capital, B ^\, C 4^, D ^\, and E the 
rest.' By an unforeseen accident, C was prevented 
from joining the company; but A, B, t>, and ^ ad- 
vanced their respective shares according to agree- 
ment, and in one year, the profits of their trade 
amounted to giobooo; howmust the sum be divi- 
ded among A, B, D, andjE? .-.. ^ \ ^< ■ r ' 

Y + -ST + i + TT = T i + /t + TT + TJ == f + If ^ |t + 

3.|-= ^ 1. and 1 — ^11=: ^^=a; snare advanced by E* The 
several shares of the gain "will, therefore, -be as |-, -^'^ 
^\, and /y, oras the least possible whole nnmbers, 
135,75,42,28. Hence then, ^ ' 

/ ri35:n ^« - 'f:48£14f.A's 

135+75 +4^+a8=280 :<J , ;|; ; MCOOpO^-j S^g^f 

t 28::J . h lOOOO E's 

9. Five political vagabonds, A, B, G;D, and E^ 
are to be transported from the city of, Philadelphia, 
TTie transportation of A, B, and G, will co^ jSlOl; 
Of B, C, and D, giis; of C, D, and E, SliiS; of 
A, D, and E, gii25 and of A, B, and E, Sii6; 
Wnat will be the ejcpense of transporting each?/ 

Ans. Aa=27, B»=x:43, CLsi, D=39, and E==s 
jg4€; for ^7+43 -1^314- 39 + 46== 186t==»|«, 
that is, the sum of the respective shares, is 
equal to one-third of the ^um of the five com- 
binations of every three oiT them« 



[ 1 0. Thfe:xom toinditig 4:^c«r:of a cctts^in po&t femg 
sick» was informed by a physickn, that ,i£ five hand- 
fU;b\of ai certain hetb coufd be immediately procured, 
the disease might Jbe /removed. \ The officer ordered 
five of his soldiers^ A^ B, G, D, and E, to go iiismnt- 
ly in c^uest of (he herb; and, as^ an iniducemeni to 
return as qiiicicly a3 ^ossible^ He promised to divide 
2i6 dqllars ^ti^n^'t theih,i ijqi a reeiproc^r proportion 
to the puncher ql ininwtes in which each should, pre- 
sent him witS a handful of the herb, A returned ia 
i5, B in r; C fei 9, D iri 11, and E in' 12 minutes. 
What share of the S26 has each soldier to receive? 
: ;\ * ,Y6-36|4^|^A's shared 



Ans.< 



3*5 3-fffff^ => C s« ' 
l2»65'5'y^Tf =*= Mi s'. ' 



'^^. 



Proof g20.00 

J J. At what times i of the day do the hour and 
Iftjaute h^nda ofa watch fprm^a cgntifiucd, straight 
line? - • 

^ ^ ; h h m , h m . h m km 

> Ans. lAt 6, r 5^, eiOj^.^^ 16"^, Id 21t^, 
A , »i 'k m km h nt . A m 
r 11 2?"3^rO 3^> 2 43^j 3'49-^, an4 4 ^4-s^- 

12v' It is required to divide 9 into two such parts, 

that when thos^ parts divide ^ach other, ^ (the Ijesser 

that of the greater,) the quotient may be 99. 

; Solution. d9 + 1 = lodv 9nd ^^lOO^xv^^^^^ 

/ lesser, and 9— y|^:^ S.^VirV *« greater^ for 

J?»/^, for all suqh. questioiiis, A^dd .to the giyea 
quotient 1, divide the giyeniiuniber by the quotient 
thus increased, and this^uoticqt is the les9er nuinbec 
required, A^aip^ s obtf act the lessor from their suraL^. 
and the differeiiee will be the great^* . : 
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13*. A persiia dying, left his iy ife wkh ^Mldf and** 
by his will, ordered, that if -she wei^t with a soo, .| 
of the estate should belong to hiiriy and the ^remain- 
der to his mother; s^ndif she had ja daughter, he ^p*. 
pointed the mother -| and . the daughter 4^" but it 
nappened that she was delivered of both a>on and a 
daughter, by which she Jost in equity jg^QOO. ntior^ 
than if it had otily been a girl. Wkat ^youl4 have 
been her dowry, if she had had only a son*^ ^ 

It is evident from the pature of the questloD, 
that the estate should be sO divided, ^ at each 
of the three have shares proportional to thoie 
mentioned in the will, ? - - -^ 

That is, if the daughter his i share, ! 

The mother must have 2 ' 

And of course the son, 4-\ ' ■- 

- ■ . " ■ -_ ..-- ':' , ,> _ :, . ■ 

- ■ '-' ' - '. : - «.»*— ■- ■^. - , - ■' ' 

* * * ^ -% 

Here the estate is divided intaBev^a parts, of 
which the mother should h^veiiad f ; tbilt is, 
'I of 7««4|, had she had ptily adaughter; and 
but ^^ jthat Js,^ of r,»3^, had she. had |i son 
, only; and 4|-^2« 2|> her loss more thaij if 
she had only had a daughter. \-- ; 

Therefore, 2| : S^^ii 2000 : irSfp Ans. 

'■■■ 14^ In what time will any sum, (as jgiooyrfouble 
and treble itself, at 6 per cent compound interest? 

X, Log. lOaxa-aog. 100^ 1 1.89^44+ years. 
Log- i.06 . . , * . , \ - y 

^. I.ofr lOQ y^^T^^^-i^^smt^ years. 
Log. 1.06 ; \ V ,' 

15. A €ompauy of soldiers spent at ^ reckon^ 
-ea.i5, and it so happened, that eiach man 'paid as 
many farthings las the number of persons in company. 
Required, the number of soldiers . '-\ 

^3,15;= 3600yr^. and y^3600«6a. Ans. " 

la* Place the nine digits togethier, so as to mak^ 
cxactty ioQ. . 
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"* •^t7* *Hoi«r sho^ild t' undertake to find two numbers, 
such, that their difference may be exactly 18, and 
Jiieir product'exactly 6? \_______ 

Half difference is: 6 , and 1/ 6x6 + 6 + 6==' 
greater, . and, v^62£6 + 6— 6 the lesser; 

_ ^ for V42+6X v^42— 6«42— 36 = 6. 

. 4f i?Mfe» -To the. given product add the square of 
Half the given difference, the square root of this 
iadded to half the given difference is the greater, and 
if from the square- root of the same, lialf the given 
difference be subtracted, it; will be the lesser. 

•18. What number should I take,r so that if I add 
4 to it, the sum will be equal to 4 divided by the 
required number? ; - / Ans* 2v^i^2. 

. Rule* To the ' given number, C add the square of 
its half; the square root of this sum, minus half the 
giv^n number,. will beyihe number required, 
r 19. What two nurhbers shall I take, so that if 
three, times the greater lie. added to five times thc^ . 
lesser, the sum. will be equal to the greater divided 
by the Ufiser? ' Ans; {| and \y. 

20. In what order should 9 trees be planted, so 
that there will be 9 rows, and 3 trees to eacK row? 

'21. Hpw, should 7 treses be planted, so that the 
sevent!fcf,tree may standKqually distant from each of 
the 'rest, each of the six being as distant from each 
' other as ffom the seventh? 

22. How should five trees be plante<l, so that the 
fifth may be equally distant from, each of the rest,, 
when each of the fotir are as-distant from each other 
as from the fifth? 

'2o» How should a gafrdener plant 19' apple trees, 
SQ that he may. have 9 rows/ and 5 ti^ees ineach now? 

24. What three numbers should^ I take,, that I- 
may have 34 ev^ery time, when I adcl to the first half 
the sum of the reniaining tWo^ to the second, a third 
of the remaining two,, and to the third, a fourth ofi 
the. remaining two? Ans, jlo, 22, and-^S.- ^ 

' Hli..ai 

-' ' ' ' 

Atf^^!^-- y.- |„||j||,|g nil II •""^_it *•• » •** ^ 
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25* Suppole a.mtxtare of goktv btass, ^imn^ aiiil 

tin, to weigh 60/^. , Md the weight i>t gold jftid brass 

together 40/^., the gold and tin 45/6«, and the gold 

and iron, 36/^.; how much w^as the weight of .each? - 

Ans. Gold 30i^..v.brassQj/^., iron 5i/^.^ 

and tin I4i/^* ' ^ „ :. - 

26. If 2 be 3, and 3 l>e 5, and 64 be ii, what is^ / 
the half of 26, apd the fouirth of 27? \\ f » 

. Ans, 55, and,^g4|, ; 

27. If a stone of 40/^. weight was to break into 
four pieces, such that by help of Aem aVotie, a per- . 
son might weigh j, 2, 3, &c. /M to 40, what should 

the weight of each, piece bei , * ? - ,- - ^ ^ 

,, Ans. 1^3, 9, 27/^** respectively- .: ' 

28. The ages. of A, B, khd C are as 'follows the 
age of A, together with half the sum <)f, the other 
two, is 73; the age of B,togetl%er^with one-third the 
sum of the other two, is 54;-ft4id the a,g€ of C, to- 
gether with one-fourth of the sum of the other two^ 
is 38- Their respective ages are required. '" ;. 

' Ans. A's 48, B^s 33, C's 18 years. 

29. A landed man two dsmghters had,.* ; ' 

And both were very^ fair j ; . -_ . 
■ 'To each he gave'apkce of4and,^^-^ ' >. • 

One round the other square, , -, 
.At twenty shHlings an acre just ;; *' : ~ ^ 

V "Each piepcr its value had^ '. > * i 

" ' The shiiliDgs that did compass ea-ch , -.- ') 

, . ■■ ' For it .exactly paid. ..';■/ ^ .' 

. If 'cross a shHHng bi^ ail mch, . ■'. -^ ^. 
• . As it is very near, ' . ^ . ■^•,v.^ . % . 
Which was the greater fortune, slie. -^ 
Which had the round, or square? .. > - 

' . Ans. Area of square =^250905 :6 acres. ' 

Area of circl€«^i97060.63125 acres., 
• And of course each eqiial to as many poutjdsj 
which shew that she who had die square was 
niuch the better fbrtjiirie. Thi$ question may 
^ . ' be done by Position or by Algeb«»» 
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BQ\ -If ^ toll of batter Weighs iii one 5cal6 2i/*., 
and being changed into thie otber, weighs 4^^4 what 
is the true weight of t bg butter ? 

- Ans. 3/i;; for v^^.25 x 4= 5; which is a true 

rule for all Mchi case&, viz.the square roojt of . 
^ - theproduct of the respective weights. 

31. 1 have seen a pack of cards, with 32 numbers^ 
on each, so contrived, that the numbers in their na- 

J'luralbrder, from'l to 63, were distributed antongst 
the carxts in such a^ manner that the *same numbers 
are. to be found op 1,2, 3, 4, 5r^ and 6, of them, and 
Others but on one or two of the cards. By help of 
these cards, one; can tell another whatever number 

. he may chance to think upon, if h does not exceed . 
the highest, provided he be informed of the cards on ' 

. which this number mlay be found. It is required to 
eonstrutt these cards, aiid e2|;p!ain\how one may 
guess to such <;ertainty« • ' - ^ r 

On the following page- you see, 'that 1,2, 4, §, 
16^, and 32 are in the Ist horrssontirrow, and-no Where 
else; biit l.+ 2=?3i shews that 3 is to be found in the 
first and second columns because it reqmres 1 and 2 
to make 3. IT it reqdtres three or more" of the top 
n Limbers to make one of the numbers in the table, as 
1 4: 2 4-4f+ 8 == 1 5, the number 1 5 is found in all the 
columns in which 1, 2,' &c. are found at^op; and so 
it is with, ajl the other num'bers,rwMch. are generated 
in the same; way* The^horl.zbntiil rank of ?nunlbers, 

, 1,2, 4> &c. are ifi. geometrical ratio, and the perpen- 
dicular rank on the left in af ithm etical r^tio; both 
together, the absieisae aiidordlnates of the .logarith- 
mic curve. The? rank of georaetr reals at the heady 
Vlyii. 1, 2, 4, &c. afford such copibinations as make 

' up all the other num^iers* In whatever columns any 
number stands^- the ^um of the geometricals which 

.stand oyer.suchnumber,^ is equal to it; andthe reel- 
'SOU why bnie pa.n guess any. number thought on, i^> 

«. the sum^jit' the numbers which stand over it^ in the 

, first horiaontal ro^rvJ»akes it^tind ho^other,. exactly ♦ 
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DlYEBTINa EXERCISES- 309 

. ^-•'•:;^..-.^, ;. EXAMPLE. ./ .• -. ^. ' 

Suppose I should fix upon the number 50, and 
ask you to tell which I thought onj you would ask 
Hie in which of the eolumns, and how many, does it 
stand in^ »I would say, in the Second and two last 
columns. You would then put iogether 2+ 16 + 32 
es 50, atid tell me to a certainty; because 50 stands 
no \y^heFe else but in, the second and two last columns. 
Whatever number you guess upon, if only in the 
-first^ second, third,, fourth, fifth, or sixth columns, 
it nauat be i, 2, 4v 8, 16, of 32; because each of 
them are found but once; but where it takes two or 
inore of th6 figures in the horizontal row of geome-. 
trlcals, to make the one you think on, the number is 
. to be found in all the colum^nts, exactly under the 
geometricalis which conipose it, and no where else. 
Hence it is easy both tO' make and understand 
thena; - and even to extend the cards to much higher 
numbers. If another columtlTvas addedt its head 
number would be 641 from which a table could be 
. generated, ^hat would givi all the numbers from 1 
to 12r; because 63 +64« 127. ^ 

32. Divide 40 into fpur such parts, that if tothe 
first you add 4, from the second subtract 4, niultiply 
the third by 4v and divide the fourth by 4vthe sum| 
difference-, product, and quotient will be all equ^l. 

. . ^ns. -yi jr > T? ^"^ "^ • 

33. IiHo what three whole parts can i 17 be divid* 
ed, so that if each of them be squared^ their squares 
will be in arithmetical raitio? Ans. 9, 45, 63.. 

34. Divide 50 into: four such parts, that when 
each of those parts are cubed, the sum of tjieir cubes 
may be a pube. ; , 



